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INTRODUCTION 
Lycopersicon esculentum M i l l . ( F a m - S o l a n a c e a e ) 
An u n a r m e d , s p r e a d i n g , p u b e s c e n t herb wi th a s t r ong 
c h a r a c t e r i s t i c odour and g rey i sh g r e e n , a u l e d , u n e v e n l y 
p i n n a t e l eaves found c u l t i v a t e d t h r o u g h o u t the w o r l d . 
F ru i t s v i l l o s e when young , g l a b r o u s and s h i n i n g when 
m a t u r e , seeds f la t , k idney shaped and h a i r y . 
L. esculentum is more a cu l t i gen than a na tu ra l 
s p e c i e s . The c u l t i v a t i o n of tomato on a c o m m e r c i a l s ca l e in 
Ind ia began t o w a r d s the c lose of the las t c e n t u r y . It has 
now become a p o p u l a r v e g e t a b l e and is c u l t i v a t e d 
e x t e n s i v e l y , p a r t i c u l a r l y in the v i c in i t y of l a rge towns and 
c i t i e s . 
The toma to p lan t r e q u i r e s a warm g r o w i n g season with 
p l en ty of s u n s h i n e and a d e q u a t e m o i s t u r e . It does not 
t o l e r a t e f rost . High humid i ty with high t e m p e r a t u r e r e n d e r s 
the p lant s u s c e p t i b l e to fo l iage d i s e a s e s . 
A wel l d r a i n e d , l igh t , fe r t i l e loamy s o i l , wi th a fair 
c a p a c i t y to hold m o i s t u r e is best su i t ed for t o m a t o . For 
ear ly c rops sandy loam is more s u i t a b l e . 
Toma to seeds are smal l and are u s u a l l y sown in 
n u r s e r y beds or boxes and s e e d l i n g s t r a n s p l a n t e d in the 
f i e ld ; seeds may a lso be sown d i r ec t l y in the f ield and 
s e e d l i n g s Thinned as d e s i r e d . 
S e e d l i n g s r a i s ed dur ing the hot and humid season are 
s o m e t i m e s a f fec ted by soi l borne fungi which cause 
d a m p i n g off or b lack leg . To p r e v e n t t h i s , t r e a t m e n t of soi l 
wi th f o r m a l d e h y d e (in the form of dust or s o l u t i o n ) or wi th 
a s o l u t i o n of coppe r s u l p h a t e , p o t a s s i u m p e r m a n g a n a t e or 
m e r c u r i c c h l o r i d e is r e c o m m e n d e d ; t r e a t m e n t wi th C e r e s a n 
or coppe r ox ide is a l so r epo r t ed to be e f f e c t i v e . 
L ibe ra l m a n u r i n g is n e c e s s a r y to ensu re good y i e l d s . 
Farm Yard M a n u r e (FYM) is usua l ly app l i ed to the soi l 
s eve ra l weeks be fore s o w i n g . Green m a n u r i n g wi th c rops 
l ike s u n h e m p (Crotolaria juncea), cowpea (Vigna catjang), 
d h a i n c h a {Sesbania aculeata), ve lve t bean (Mucuna 
deeringianum), guar {Cyamops tetragonoloba) may be 
s u b s t i t u t e d for FYM. 
' S t a r t e r ' s o l u t i o n p repa red by d i s s o l v i n g a s u i t a b l e 
s o l u b l e f e r t i l i z e r in wa te r , may be app l i ed at the t ime of 
p l a n t i n g to s t i m u l a t e ear ly g r o w t h . 
T o m a t o r e q u i r e s i r r i g a t i o n at i n t e r v a l s of a week or 
more under dry c o n d i t i o n s and du r ing the frost s e a s o n . 
E x c e s s i v e m o i s t u r e , h o w e v e r , favours v e g e t a t i v e g r o w t h 
and b l o s s o m d rop . 
C o m p a r a t i v e l y few d i s e a s e s of t o m a t o hav been 
r e c o r d e d in Ind ia . D a m p i n g off of s e e d l i n g s in the nu r se ry 
is caused by one or more fungi e .g . Pythium 
aphanidermatum (Edg . ) F i t z . , P. indicum B a l a k r i s h n a n and 
Phytophthora parasitica Das tu r . Con t ro l m e a s u r e s i n c l u d e 
so i l and seed t r e a t m e n t by s u i t a b l e f u n g i c i d e s . 
Fusarium wi l t is common in c rops t r a n s p l a n t e d du r ing 
J u n e - J u l y . F ru i t s t r a i l i n g on soil may be a t t a c k e d by a soi l 
b o r n e fungus . Rhizoctonia solani Kuhn , which c a u s e s fruit 
ro t , c h a r a c t e r i s e d by b lack c i r c u l a r a r eas on the f ru i t . 
O the r fungal d i s e a s e s of t oma to a re : leaf spot leaf m o u l d , 
b l i g h t buck eye rot and soft ro t . A b a c t e r i a l c a n k e r has 
been r e p o r t e d to infect p l an t t i s s u e s , f rui ts and s e e d s . 
The crop is sub jec t to v a r i o u s types of v i ru s d i s e a s e 
l ike m o s a i c , n e c r o s i s , s t r e ak , leaf ro l l , bunchy top and leaf 
c u r l . Some of the d i s e a s e s are s e e d - b o r n e and some are 
sp read by in sec t s l ike wh i t e fly {Bemisia gossypiperda M. 
T h . ) , g r a s s h o p p e r s and a p h i d s , which feed on the l e aves of 
d i s e a s e d t o m a t o or o the r s o l a n a c e o u s p l a n t s . 
Fresh r ipe frui ts are r e f r e sh ing and a p p e t i z i n g and are 
c o n s u m e d raw in sa lads or after c o o k i n g . U n r i p e f ru i ts are 
cooked and ea t en . Large q u a n t i t i e s of f ru i ts are c a n n e d . 
T o m a t o e s are consumed a lso in the form of j u i c e , p a s t e , 
p u r e e , k e t c h u p , s auce , soup and powder . 
P lan t p a r a s i t i c nema todes are one of the major 
c o n s t r a i n t s in the p roduc t ion of e c o n o m i c a l l y i m p o r t a n t 
c r o p s , the wor ld over today these m i c r o o r g a n i s m s have 
been r e c o g n i s e d as one of the s e r ious p e s t s , as they are 
now c o m p e t i n g human be ings for food and feed e v e r y w h e r e . 
N e m a t o d e s c o n s t i t u t e a s i g n i f i c a n t and i m p o r t a n t 
c o m p o n e n t of soi l f^una. Major i ty of p l an t p a r a s i t i c 
n e m a t o d e s i n v a d e s the roots c a u s i n g g a l l s , l e s s i o n s , 
n e c r o s i s e t c . N e m a t o d e a t tack wide v a r i e t y of c rops 
i n c l u d i n g f ru i ts t r ee5 , p l a n t a t i o n c r o p s , a g r i c u l t u r a l , 
h o r t i c u l t u r a l and v e g e t a b l e c rops t o g e t h e r wi th o the r cash 
c r o p s . In un i t ed s t a t e s , annual r evenue loss in v e g e t a b l e s 
was a p p r o x $267 mi l l i on r e p r e s e n t i n g on 11%) d e c l i n e in 
y ie ld (Anon 1971) . Tlie loss of wheat in I nd i a due to 
Heterodera avenae va r i e s from 50 to 100% ( S w a r u p and 
G o p t e , 1986) a m o u n t i n g to near ly as $8 m i l l i o n l o s s . In the 
more r e c e n t e s t i m a t e Sasse r and F r e c k m a n ( 1 9 8 7 ) pu t the 
a n n u a l wor ld wide losses due to n e m a t o d e s at over $100 
b i l l i o n . 
P lan t p a r a s i t i c n e m a t o d e s are not i s o l a t e d o r g a n i s m s 
but are i n f l u e n c e d by all the fac tors a f f ec t ing the n iche of 
t he i r h a b i t a t . Many of these fac tors have been e x p l o i t e d for 
m a n a g i n g the p o p u l a t i o n s of nox ious n e m a t o d e s . They are 
so n u m e r o u s that s ing le acre of soil may con t a in as many as 
3 ,000 m i l l i o n of n e m a t o d e s . 
In our c o u n t r y it is not fully known the damage caused 
by p l an t p a r a s i t i c n e m a t o d e s . Ho^vever, Van Berkum and 
S e s h a d r i e s t i m a t e d the loss of $10 mi l l i on from "ear 
c o c k l e ' d i s e a s e caused by A. tritici in whea t and $8 mi l l i on 
due to ' m o l y a d i s e a s e ' caused by H. a venae in R a j a s t h a n . 

REVIEW OF LITERATURE 
According to the studies conducted by Roy (1976) amending 
soil with decaffeinated tea waste (DCTW) and water hyacinth 
compost ( W H O reduced root knot nematode (M. graminicola) 
infestation on rice and increased plant growth. Although efficacy of 
DCTW in controlling nematodes was greater than WHC, both had 
almost the same effect in improving plant growth. Liquid ammonia 
significantly reduced hatching of larvae. Although water extract of 
DCTW also reduced hatching to some extent, the difference with the 
control was not significant. Neither water extract of DCTW nor 
ammonia had any effect on penetration of the larvae into roots. The 
possible reason for greater efficacy of DCTW to suppress nematode 
development has been discussed. 
Amendment of soil with oil-cakes of neem, groundnut, mustard 
and castor was effective in reducing the population of 
Tylenchorhynchus brassicae around the roots of cabbage and 
cauliflower both in pots and field trials (Siddiqui et al. 1976). 
Amendments also significantly ameliorated the conditions of crops 
as compared to inorganic fertilizers. Mahuacake, although effective 
against the nematode, was phytotoxic. In the absence of host, the fall 
in population of nematode was higher in oil cake amended soils to 
heated with inorganic fertilizers. 
Effect of oil cakes of neem, groundnut, mustard, castor and 
mahua were, studied under field conditions by Siddiqui et al. (1976) 
on population of nematode and yield of tomatoes, carrot, potato, 
radish, sugarbeet and turnip. The dosage of oilcakes as well as 
control treatment (50% ammonium sulphate + 50% compost) were 
adjusted to give a rate equivalent to 100 kg nitrogen per hectare. 
From these results it is obvious that all the oil-cakes were effective 
in suppressing population of phytophagous nematodes. Mustard cake 
was most effective followed b}' groundnut and castor cakes in 
increasing the yield of most of vegetable tried. Mahua cakes 
adversely affected the yield of all crops, presumably due to 
phytotoxic effects as reported by Siddiqui (1969) and Khan et al. 
(1973). 
Alam et al. (1977) reported that organic soil amendments in 
the form of oilcakes, bone meal and horn meal suppressed the 
population of Tylenchorhynchus brassicae attacking knol-kohl and 
increased the level of phenols in its roots, thereby appeared to have 
induced certain degree of resistance. 
Alam et al. (1979) detected considerable amount of phenols in 
the oil-cakes of mahua, castor, mustard, neem and groundnut with 
highest concentration in mustard cake. Studies on the effect of 10 
phenolic and related compounds on the mortality and population of 
nematodes showed that all the compounds tested were highly 
deleterious to Hoplolaimus indicus, Helicotylenchus indicus, 
Rotylenchulus reniformis, Tylenchorhynchus brassicae and 
Tylenchorhyncus filiformis both in vitro and in vivo. However, their 
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effect was selective. Hydroquinone, p-cresol, catechol, pyrogallol 
and gallic acid were found most toxic. 
During their studies by Kaliram and Gupta (1980), it may be 
seen from data that best plant growth was obtained at highest level 
40 g/kg which was also comparable with next lower level. Both 
treatments were significantly superior to control. A positive 
correlation existed between a level of treatments and increase in 
fresh and dry shoot weight. Root length in all treatments differed 
significantly from control except 10 g/kg dose. The number of galls 
in various treatments differed significantly from control except in 
case of lOg/kg. There existed a positive correlation between the 
treatments and reduction in number of galls. 
Yousif and Badra (1981) reported that hatching in M. javanica 
was reduced and infectivity and development of the juveniles were 
considerably retarded by several organic and inorganic amendments. 
Sheep dung and rice straw were most effective, pigeon droppings and 
horsedung were intermediate and poultry dropping were the least 
effective. No emergence of juveniles occurred in lOg urea or 
ammonium nitrate per litre but emergence was low in ammonium 
sulphate. Hatching increased after removal of egg masses from the 
toxic solutions into water, though pretreatment with sheep dung, rice 
straw pigeon droppings and urea remained significantly inhibitory at 
the higher concentration. Second stage juveniles when treated with 
inorganic amendments were more seriously affected than those 
treated with the organic substances. Subsequent to transfer of egg 
masses to freshwater, test materials had no effect on infectivity. 
except for sheep dung, rice straw, pigeon droppings and urea which 
had irreversible effects. 
Experiment to study the effect of plant leaves, nematicides and 
fertilizes singly and in all possible combination was laid out in 
earthern pots in screen house by Kali Ram and Gupta (1982). It 
indicated that neem leaves, aldicarb and potassium significantly 
reduced the number of galls per plant individually whereas datura 
leaves and carbofuran increased the various growth parameters. 
Combined effect of various treatments were significant in reducing 
the number of galls. However, maximum reduction occurred in 
treatment where neem leaves were added with potassium and 
aldicarb. 
Ram Nath et al. (1982) found that 6 hrs after the start of the 
experiment the larvae of M. javanica in treatment tubes were lying 
without any motion and attained the posture of death, in 1:1 diluted 
extracts whereas larvae from control tubes wee active and moving. 
Nematodes fail to regain their activity after transferring to distilled 
water indicating the nematicidal property of Argemone maxicana. All 
the larvae were found to be immobile, in 24 hrs. When kept in control 
with extract of 1:5 and 1:10 dilutions whereas in further dilutions the 
effect gradually diminished. Extracts of 1:1 dilutions boiled for 2 
min retained the nematicidal property. This property was also 
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confirmed in autoclaved extract indicating the stability of the 
chemical to the hot water. All the nematode larvae at all the pH 
levels were found dead 6 hrs after the start of the experiment 
indicating no influence of pH on the nematicidal property of the 
extract. A. maxicana plant material in different forms lowered 
nematode population in field. Highest decrease in population was 
noticed under basal dressing of decomposed and dry material. The 
lowest root knot index was recorded under the plot of which the soil 
was replaced from richly grown A. maxicana areas. 
Leucaena leucocephala L. is a popular fodder tree. All the 
aqueous extracts (leaf, seed and pod shell) tested by Jain and Hasan 
(1984) killed the nematodes to varying degrees. Seed extract was 
more effective than leaf and pod shell extract in causing immobility 
of nematodes. M. incognita larvae were more sensitive than H. 
dihystera. The percent mortality of larvae of M. incognita and adults 
of H. dihystera in different extract increased with the exposure time 
with maximum offer 24 hrs exposure. Inhibition in hatching of eggs 
increased with an increase in concentration of solutions. Leaf 
extracts proved to be highly toxic to all the concentration tested 
followed by seed and pod shell extracts. Significant increase in plant 
growth characters viz., shoot and root length, fresh and dry weight of 
shoot and root system were obtained at lOOg/kg soil level. The 
number of galls per plant in different treatments was reduced 
considerably in comparison to control. Koo babool contains mimosin 
alkaloid and this could be nematicidal. The reduction in root-knot 
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incidence resulting from the incorporation of Koo-babool trash into 
the nematode infested soil may nol be a practical proposition under 
field condition. However, green chopped leaves of koo-babool can be 
used as green manure in forest nurseries infested with root-knot 
nematode and other plant parasitic forms to minimize nematode 
incidence. 
Khan et al. (1984) reported that the larval mortality percentage 
differed with Aspergillus spp. A. niger. A. candidus, A.flavus and A. 
fumigatus were more toxic than other species and mortality was 
directly proportional to concentration of filtrates and duration of 
exposure. The dilutions of A. niger and of A. mudalans, A. terreus, 
A. leuchuenses and A. glaucus f^ upto S/10) resulted in 100% mortality 
within 48 hrs. 
Ravichandra and Krishnappa (1985) evaluated hot water 
treatment, pairing, neem cake application and phosphamedon 
individually and in integration, against Radopholus similis infesting 
banana. Hot water treatment and pairing of suckers, both 
individually and in integration with other treatments were most 
effective in reducing nematode population and improving plant 
growth. 
Singh et al. (1985) reported that amending the soil with saw 
dust, urea, cowdung , leaf mold castor, mustard and neem cake was 
found effective in reducing the development of M incognita on 
tomato. However, mixture of sawdust with different oil cakes 
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improved the growth of plant and reduced the infestation of root knot 
nematode. The adverse effect of sawdust on plant growth was 
mitigated by addition of different nitrogen sources. Total free 
phenols, o-dihydroxyphenols and aminoacids content increased in 
infected plants grown in amended soil frequency of saprobic fungi 
increased in all the treatments except in sawdust, however the 
frequency of parasitic fungi decreased. 
The data of pot experiment by Baghel and Gupta (1986) 
revealed that wherever marigold and sunnhemp were used, there was 
n.o root galling. However, under field conditions, 27.0-38.7% soil 
population and 30.1-35.7% root population was reduced with the 
treatments as against 60.0 and 52.2 respectively with aldicarb 
application. Amongst, intercrops Tagetes patula was most effective 
in reducing nematode population in soil followed by asparagus and 
T. erecta. Highest increase in yield was recorded from vines treated 
with aldicarb followed b> the treatment with T.patula. These results 
indicated that intercropping marigold {T. patula or T. erecta). 
asparagus or sun hemp could be effective in reducing root knot 
nematode population in grapevine. 
Results of factorial experiments conducted by Gaus and Haque 
(1986) in 2.25 m' field microplots. over 2 year, revealed that the 
influence of crop on nematode population was more pronounced 
than that of weed control practices. The mustard crop, in general, 
maintained lower equilibrium population of plant parasitic 
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nematodes than wheat, pea or fallow. The mechanical weed control 
was the best in keeping down the weed densities as well as nematode 
populations followed by the emergence and post emergence 
weedicides (linuron and tribunil @ 0.5 kg a.i./ha.). Lack of weed 
control led to populations as high as obtained under wheat or pea 
crops. The interaction effect of weed control practices and crops was 
not significant except in April, 1984 when mustard recorded lowest 
populations with any of the weed control practices. Mechanical weed 
control had similar effect on nematodes in all crops. With pre-
emergence weedicide, wheat recorded highest populations followed 
by pea, while with post emergence weedicide, fallow had highest 
populations followed by wheat and pea. Without weed control the 
highest population buildup was observed under fallow and wheat and 
least in mustard. The post emergence weedicide application was 
more effective in reducing the semi-endoparasite, Rotylenchulus 
reniformis, whereas the pre-emergence application caused slightly 
greater reduction of ectoparasities like spp of Tylenchorhynchus. 
Weed control mechanically or by pre-emergence weedicide, gave 
higher yields of wheat and mustard while the post emergence 
weedicide and mechanical method gave higher yield of pea. 
In the experiments conducted by Goswami and Vijayalakshmi 
(1986) all the treatments reduced gal! formation in comparison to 
control. Argemone mexicana and Phyllanthus niruri among plant 
materials and Shorea robusta and Calophyllum inophyllum among 
cakes showed slow hatching with a very less number of total larvae 
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hatched after 18 days. Hussain and Saxena (1969) have also recorded 
adverse effect on larval hatch of M. incognita in extracts of seeds of 
A. mexicana. Egg masses collected from these materials, in addition 
to less ovi position also showed delayed and retarded hatching. One 
of the explanations for the poor nematode population due to organic 
amendments could be attributed to lower egg laying and also 
retarded hatching induced by these amendments after the completion 
of first life cycle of the nematode. 
In vitro tests on toxic effect of water and methanolic extracts 
of leaves, stems and buds of Datura stramonium, Ipomea carnea, 
Tagetes patula and Lawsonia alba on the second stage larvae of 
Tylenchulus semipenetrans and Anguina tritici by Kumari et al. 
(1986) indicated that methanolic extracts of leaves, stems and buds 
caused 75-100% larval mortality of T. semipenetrans and A. tritici at 
4 mg/ml or 1:5 dilution. Larval mortality in oil extracted from seeds 
of D. stramonium and L. alba was 65-90%. 
A significant reduction (58.7%) in nematode population {M. 
incognito, Helicotylenchus incisus, Rotylenchulus reniformis, 
Hirschmanniella mucronata and Dorylaimus sp.) in the beds 
amended with chopped and shade dried calotropis leaves followed by 
neem cake and poultry manure (44.4 and 40.9% respectively) was 
obtained by Sivakumar and Marimuthu (1986). Calotropis leaves 
amended beds also recorded maximum yield in all three seasons 
(14.2 kg/4840 leaves) followed by neem cake (12.1 kg/4220 leaves). 
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Calotropis leaves are locally available on waste lands and river 
banks and could be utilized for the control of phytonematodes 
associated with betelvine. 
Acharya and Padhi (1988) reported that two months after 
application of organic amendments the nematode population as well 
as number of galls was reduced significantly in saw dust (2 ton/ha), 
treatments in comparison to check and subsequently (4 months) with 
respect to other treatments as well. A similar trend was also 
exhibited at other time intervals. The nematode population and 
number of root galls after 10 & 12 months were significantly reduced 
to minimum in neem oil cake @ 1 ton/ha. However, it was at par 
with sawdust. Maximum number of marketable leaves was produced 
in neem oil cake 1 ton/ha treatment followed by sawdust (2 ton/ha). 
Thus it is apparent that neem oil cake (1 ton/ha) in trenches, near the 
root zone, at time of flowering of vines was most effective in 
controlling the root-knot nematode and increasing yield of betelvine. 
Bhattacharya and Goswami (1988) found that among different 
dosages of neem. most significant increase in plant growth and 
reduced root galling as well as root and soil population of M. 
incognita were obtained at 4%. However, 3% was effective also with 
regard to shoot weight, root length and root population of nematode. 
Dosages above 4% reduced plant growth but were effective in 
reducing nematode population. Nematode population at 4-5% dose 
was at par because of good plant growth response at 4% in 
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comparison to 5%, the 4% is being considered as optimum dose. 
Similarly, for groundnut 1,2 and 3% dosages were found to be at par 
with each other. In view of the equal efficacy of these three dosages, 
1% can be considered as optimum dose from economic point of view. 
Khan and Hussain (1988) found that none of the seed treatment 
material exhibited either adverse or favourable effect on plant 
growth of uninoculated plants. Seed treatment with aldicarb and 
bavistin significantly reduced the individual or combined adverse 
effect of R. reiiiformis, M.incognita and R. solani on cowpea growth 
and nematode multiplication. In case of neem cake seed treatment 
there was significantly improve of plant growth only when 
inoculated with M. incognita or R. solani individually or with all 
three test pathogens.On other hand seed treatment with groundnut 
cake had no significant beneficial effect on plant growth when 
inoculated with R. solani. Neem cake and treatment reduced 
multiplication of both the nematode species when inoculated either 
individually or concomitantly with test pathogen. However, the seed 
treatment with groundnut cake did not significantly reduce the 
multiplication of either nematode species. Neem leaf seed treatment 
had no curative effect against any pathogen. However, fungus filtrate 
treatment proved effective only against R. reniformis or R. solani. 
Alam (1989) reported the effectiveness of all the test organic 
soil amendments, e.g., horn meal, bone meal, and oil seed cakes of 
mahua, castor, mustard, neem and peanut in inhibiting the root knot 
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development and population build up of Tylenchorhynchus brassicae 
on their respective hosts, consequently the plant growth was 
improved. 
Field experiments by Govindaiah et al. (1989) have shown that 
mulching of green leaves of ponganiia and neem in the soil has 
significantly reduced the incidence of root-knot nematodes (M. 
incognita) and increased the plant growth as well as leaf yield. In all 
the four trials conducted, mulching of pongamia leaves was found to 
be superior over neem leaves in all the parameter studied. In 
pongamia the leaf yield was increased by 28.44-41.71% followed by 
16.13-38.67% in case of neem leaves mulched over control. The 
number of root-knots and egg masses were found to be minimum in 
pongamia and neem, but maximum was observed in control. 
Some organic oils, such as, neem oil (Azadirachta indica A. 
.luss.), karanj oil {Pongamia glabra Vent.^, Chalmogra oil 
(Hydrocarpus kurzii (King) Warb.) and polanga oil {Calophyllum 
inophvllum L.). were tested separately as seed treatment, seedling 
root dip and treatment under pot culture as well as laboratory 
conditions by Pradhan et al. (1989) to determine their efficacies on 
the infectivity of root-knot nematode (A/, incognita) affecting tomato 
(Lycopersicum esculentum L.) cv. marglobe. Oils of chalmogra, 
neem and karanj in higher concentration proved effective in 
preventing larval penetration and gall production in the roots of 
tomato. Among the three methods of treatment, seedling root dip and 
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wet seed dressing were relatively more effective than soil treatment 
in controlling the root knot nematode infection. 
An experiment designed by Zaki and Bhatti (1989) to integrate 
the castor leaves with different doses of fertilizer revealed that 
castor alone or in conjiiction with different levels of N,P & K 
enhanced plant growth and reduced M. jovanica population in terms 
of gall index (G.l.) egg masses and egg/egg mass over control. 
However, effectiveness of castor in reducing the nematode 
population was better in the fertilizer treatments than in unfertilized 
one. Maximum plant height, top weight, root weight and reduction in 
nematode population over control in respect of G.I. (75%); second 
stage larvae (94.1); egg masses/g root (94.7%) and egg/egg mass 
(77.6%) was achieved with castor coupled with N (75 kg/ha), P 
(25kg/ha) and K (37.5 kg/ha) which could also save 25,50 and 25% 
N, P, and K respectively. 
Jasy and Koshy (1992) noted that extracts of leaves of 
Glyricidia maculata, Ricinus communis and Crotolaria juncea were 
lethal to Radopholus similis at dilutions of 1:5 within 24 hrs. The 
nematode mortality decreased with increase in dilutions of the 
extract. The chopped leaves of G. maculata (10 g/kg soil) as green 
manure was found to reduce the population of/?, similis and promote 
the growth of black pepper under pot conditions. 
According to Johnson et al. (1992) in a rapeseed-squash 
cropping system, M incognita race 1 and M. javanica did not enter, 
19 
feed or reproduce into roots of seven rapeseed cultivars. Both 
nematode species reproduce at low levels on roots of third crop of 
rapeseed. Reproduction of M. incognita and M.javanica was high on 
squash following rapeseed, hairy vetch and fallow. The application 
of fenamiphos suppressed root galls indices on squash following 
rapeseed, hairy vetch, and fallow and on Dwarf Essex and Cascade 
rapeseed but not Bridger and Humus rapeseed in 1987. The 
incorporation of 30-61 mt/ha green biomass of rapeseed into the soil 
6 months after planting did not affect the population densities of 
Criconemella ornata, M. incognita, M. javanica, Pythium spp., 
Rhizoctonia solani AG-4. nor did it consistently increase yield of 
squash. Hairy vetch supported larger number of M. incognita and M. 
javanica than rapeseed cultivars or fallow. M. incognita and M. 
javanica survived in fallow plots in the absence of host from 
October-May each year at a level sufficient to warrant the use of 
nematicide to manage nematodes on following susceptible crop. 
Mohanty et al. (1992) noted that the yield was maximum (2.53 
kg/pot) in T3 (neem cake @ 1 t/ha before planting and carbofuran @ 
1 kg a.i./ha at 45 DAP) but was at par with Ti,T2 and T4. The 
observations on the final root knot index indicated minimum gall 
index (2.63) in neem cake followed by carbofuran treated plots. 
However, the treatment receiving neem cake alone before planting 
had gall index (2.73) which was at par with above treatment. 
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Patel and Patel (1992) observed that organic amendment and 
granular nematicides improved growth of pigeonpea and reduced 
population of ^. reniformis. Poultry manure @ 0.720 g/pot with 800 
g soil increased plant height, fresh shoot and root weights by 157, 
500 and 390% resp. with 77% nematode reduction followed by 
pressmud, a sugar factory product @ 1.198 g/pot that gave 151.500 
and 3 80% increase in plant height, fresh shoot and root weights 
respectively with 73% reduction in nematode population over 
control. But of 8 different nematicides tried, carbofuran and HOE 
388 each @ 2 kg a.i./ha and benfurocarb @ 1 kg a.i/ha significantly 
improved plant height, fresh shoot and root weights and effectively 
reduced R. reniformis on pigeonpea cv. T15-15. 
Siddiqui et al. (1992) noted that soil amendments with chopped 
shoots of some latex bearing plants viz., Carica papaya, Artocarpus 
heterophyllus, Ficus ca'-ica, F. elastica, F. glomerata,Ipomoea 
fistulosa, Nerium odorum and Tabernaemontana coronaria were 
effective in reducing the populations of Hoplolaimus indicus, 
Helicotylenchus indicus, Rotylenchulus reniformis, 
Tylenchorhynchus brassicae and Tylenchus filiformis infecting 
tomato and eggplant. Chopped shoots of F. elastica gave highest 
reduction of phytonematodes in both the plants. The plant growth of 
tomato and eggplant was also increased as a result of the application 
of these additives, highest being in plant treated with chopped 
shoots of F. glomerata and F. elastica respectively. 
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Akhtar (1993) recorded that pressmud vegetables and fruit 
processing waste and tobacco waste were most effective in reducing 
the incidence of root knot and development of plant parasitic 
nematode on tomato in pot experiments. Amendment to soil with 
spent tea, wheat straw, paddy husk or straw, sugarcane, domestic 
garbage were beneficial in controlling nematode. Plant growth was 
improved except in few cases where higher levels (5% w/w) of 
waste materials were phytotoxic. 
Goswami et al. (1993) tested the efficacy of decomposed 
products of groundnut, mahua, mustard, karanj, neem oil seed cakes 
and attapulgite based claydust (ABCD) collected at 1,2,3,4, or 5 
weeks after soil amendments on hatching and mortality of M. 
incognita. Organic amendments showed more fluctuations in the 
mortality of M. incognita than ABCD. Of the organic amendments, 
mustard was most nematotoxic even from first week. 
Kumar et al. (1993) reported the effect of organic amendments 
viz., FYM. oil cakes of mustard; cotton seed and groundnut 
incorporated in powdered form into the compost and casing soil 
separately for the control of Aphlerichoides composticola infesting 
mushroom crop. The mustard oil-cake @ 5-lOg/kg of wet compost 
was most effective in increasing the yield of mushroom buttons and 
controlling the nematode. Incorporation of organic amendments into 
the compost was better than that of their incorporation into the 
casing soil. However, FYM proved least effective. Besides, 
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incorporation of higher dose (lOg/kg into compost or casing soil) 
caused maximum mortality of the nematode and resulted in maximum 
yield of buttons. Bot the doses of cakes, however, interacted 
differentially in causing the mortality of nematodes. 
Though there are reports of neem based chemicals being 
effective against certain nematodes but against H. avenae, the tested 
neem products have shown very little potential which may only be 
due to the suppression of hatching of .h as reported by Dhawan and 
Kaushal (1988) (Kaushal, 1993). 
The effects of chicken litter on Meloidogyne arenaria in 
tomato plants cv. Rutgers were determined in the greenhouse by 
Kaplan and Noe (1993). Tomato seedlings were transplanted into a 
sandy soil amended with five rates of chicken litter and inoculated 
with 2,000 M. arenaria eggs. After 10 days, total numbers of 
nematodes in the roots decreased with increasing rates of chicken 
litter. After 46 days, egg numbers also decreased with increasing 
litter rates. In another experiment, soil was amended with two litter 
types, N-P-K fertilizer, and the two primary constituents of chickpea 
litter (manure and pine shaving bedding). After 10 days, number of 
nematodes in roots were smaller in chicken excrement treatments as 
compared to nonexcrement treatments. At 46 days, there were fewer 
nematode eggs in chicken excrement treatments compared to non-
excrement treatments. Egg numbers also were smaller for fertilizer 
and pine-shaving amendments as compared to nonamended controls. 
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Chicken litter and manure amendments suppressed plant growth by 
10 days after inoculation but enhanced root weights at 46 days after 
inoculation. Amendment of soil with chicken litter suppressed M 
arenaria and may provide practical control of root-knot nematodes 
as part of an integral management system. 
Mojtahedi et al. (1993) stated that M. chitwoodi race 1 
reproduced on Piper sudangrass (Sorghum bicolor (L.) Moench), 332 
(sudangrass hybrid) and P855F and P877F (sorghum-sudangrass 
hybrids), but failed to reproduce efficiently on Trudan 8. Trudex 
9(sudangrass hybrids) and Sordan' T9, SS-222 and Bravo II 
(sorghum-sudangrass hybrids), M. chitwoodi race 2 behaved 
similarly and reproduced more efficiently on Piper, P855 F, and 
P877F than on Trundan 8, Trudex 9 or Sordan 79. The mean 
reproductive factor for M. chitwoodi races on the poorer hosts ranged 
from <0.1 - 0.9 under greenhouse and field conditions. M. hapla 
failed to reproduce on any of the cultivars tested. In the laboratory, 
leaves of each cultivar chopped and incorporated as green manure 
reduced the M. chitwoodi population in infested soil more than 
unamended or wheat green manure treatments. Trudan 8, although 
limited to the zone of incorporation, protected this zone from 
colonization of upward migrating second stage juveniles (J2) for up 
to 6 weeks. Leaves of Trudan 8 lost not roots were effective against 
M. chitwoodi and Jj appeared to be more sensitive then eggmasses. 
Trudan 8 and Sordan 49 as green manure reduced M. chitwoodi in 
bucket microplots under field conditions. 
24 
Greenhouse experiments were conducted by Odour-Owino et 
al. (1993) to evaluate the effect of organic amendments and captafol 
on parasitic potential of P. lilacinus against M. incognita in sterile 
field soil. Tomato cv. Moneymaker plants were used as host. Organic 
amendments from Tagetes miniita, Ricinus communis and Datura 
stramonium stimulated egg parasitism, while the fungicide captafol 
inhibited it. Galling intensity and population of juveniles were 
significantly lower in soils amended with organic matter. However, 
no significant differences were detected among different organic 
activities. The amended soil supported plants with significantly 
heavier shoots and roots. The implication of these results on 
management of root knot nematode are discussed. 
Pot culture studies were conducted by Poornima and Vadiveu 
(1993) to find out the effect of nematicides (carbofuran, 
phenamiphos, phorate, margocide EC and nimbicides EC), oil cakes 
(neem. castor, mahua) and plant extracts {Crotolaria juncea, 
Andrographis paniculata, Medicago media) and Rotylenchulus 
reniformis in brinjal cultivars CO-2. Chemical proved most effective 
in reducing the nematode population, phenamiphos 5G being the best 
followed by carbofuran and phorate lOG. Oil cakes ranked next to 
chemicals. Plant extracts were least in their effects. Oil cakes 
boosted the growth of plants and root weight was increased by 
chemicals. 
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The effect of chopped leaves of bougainvillea, ocimum. onion, 
prosopis, calotropis and subabul @ 5 kg/kg soil was studied by 
Sundarababu et al. (1993) against the root knot nematode on tomato 
and reniform nematode on greengram. All the leaf products tested 
were able to enhance the plant growth and suppress the final 
nematode population in the soil. Among them prosopis was superior 
followed by subabul. calotropis and bougainvillea. 
Verma (1993) found all the treatments to be significantly 
superior in producing higher yield against the control (no treatment). 
The root-knot index was significantly lower in all the treatments 
except ground seeds of M. azedarach and aldicarb against the control 
(no treatment). It is clear that application of plant materials reduced 
the root-knot index of M incognita and increased the yield of tomato 
fruits. 
Effect of chicken manure, goat manure, kale leaves, nitrogen 
potassium phosphorus (N-P-K) (20:10:10) fertilizer, maize stalks, 
sawdust and bean stem on pathogenicity of M.incognita on okra 
{Hibiscus esculentus cv. Pusa Swani) were evaluated under 
glasshouse and field conditions by Wacede and Wando (1993). 
Results revealed that chicken manure, goat manure, kale leaves, N-P-
K (20:10:20), maize stalks and sawdust suppressed pathogenic 
effects of M. incognita by upto 75.69%, 68.89%, 67.24%, 90.25%, 
67.24%, 22.09% respectively. Bean stem did not suppress pathogenic 
effect of M. incognita as was revealed by poor plant performance and 
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high disease severity. Gall indices of upto 3.40 on a 4-0 rating scale 
was obtained from plants grown in soils amended with bean stems. 
Experiments were conducted by Jaffee et al. (1994) to 
determine whether the addition of organic matter to soil increased 
numbers of bacterivorous nematodes and parasitic activity of the 
nematophagous fungus Hirsutella rhossiliensis. In a peach orchard 
on loamy sand, parasitism of the plant parasitic nematode 
Criconemella xenoplax by H. rhossiliensis was slightly suppressed 
and numbers of C. xenoplax were not affected by addition of 73 
metric tons of composted chicken manure/ha. In the laboratory, 
numbers of bacterivorous nematodes (especially Acrobeloides sp.) 
and fungivorous nematode increased but parasitism of nematodes by 
H. rhossiliensis usually decreased with addition of wheat straw or 
composted cow manure to a loamy sand naturally infested with H. 
rhossiliensis. These results do not support the hypothesis that 
organic amendments will enhance parasitism of nematodes by H. 
rhossiliensis. 
Mukhtar et al. (1994) proved that addition of organic soil 
amendments was effective in controlling M. incognita in tomato 
plants, in pot experiments. Castor oil (Ricinus communis) cake @ 25 
gm/kg of soil amended before sowing gave better results than neem 
leaf {A. indica) cake and sawdust at the same dosage, whereas 
combination of these amendment gave maximum control of 
nematodes. 
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Oil cakes available in sizeable amount have certain 
physiologically active compounds, which are used as nematicides 
and as manure. Under such a situation cottonseed oil seed has 
tremendous scope. It was extracted with water and methyl alcohol 
separately after 24 hours incubation at 30°C and evaporating the 
solvents thereafter. Direct contact assay was carried out in vitro by 
Prasad and Chawla (1994) against root knot nematode M. incognita 
larvae 1 ml of double concentration of 0.5, 0.25, 0 .1 , 0.05, 0.04, 
0.03. 0.02 and 0.01% was put in 12 ml capacity glass vials over 1 ml 
of nematode suspension containing about 100 larvae, replicated 
thrice and stored at 30 ± 1°C for 24 and 48 hours Results on 
mortality indicated an increase in percent kill with the increasing 
concentration and exposure periods. Water extracts was found to be 
more toxic than alcohol extract. At 0.05% concentration 100% 
mortality was obtained in water extracts whereas only 17.0% 
mortality could be observed in alcohql extract after 24 hrs exposure. 
At even lowest concentration (0.01%) the mortality was recorded to 
be 45.7 and 8.3% in water and alcohol extract respectively. When 
soyabean roots were inoculated with treated larvae marked difference 
on penetration was observed. The 24hours water extract treatment of 
larvae was effective in inhibiting their mobility and infectivity. 
Dhangar et al.. (1995) found that intercropping of marigold 
(Tageies erecta) with brinjal in root-knot nematode M. javanica 
infested different soil types exhibited better plant growth characters. 
Final nematode population was reduced upto 40.5 over initial level 
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owing to intercropping of Tagetes with brinjal. Total number of egg 
masses per plant and eggs per egg mass were minimum in clay soil. 
However, maximum increase (82.1%) in nematode population over 
initial level occurred when brinjal was grown alone in sandy soil 
followed by sandy loam and clay soil. Application of carbofuran @ 1 
kg a.l/ha though increased the plant growth characters and reduced 
nematode population. Yet marigold interculturing with brinjal was 
significantly superior over carbofuran treatment. 
Pot experiment with organic amendment for the management of 
M. javanica infesting groundnut conducted by Joshi and Patel (1995) 
revealed that all plant products viz., Azolla, powder of dry leaves of 
pink and white flowers periwinkles {Catharanthus roses (L). G.Don) 
and vilayati mehdi and cakes viz., castor, karanj, mahua, mustard, 
neem and Piludi fresh and dry Azolla. FYM and poultry manure 
showed improved growth of crop and also reduced nematode 
population in comparison to control. Treatment with Azolla was the 
best in this respect as compared to all other amendments. Higher 
dose of 300 kg/ha. was more effective than the lower dosage tried. 
The effect of two organic amendments, mustard and neem oil 
cakes in an interaction involving a VAM fungus Glomus 
fasciculatum (Gf) and plant parasitic nematode Rotylenchulus 
reniformis (Rz) on cowpea was investigated by Lingaraju and 
Goswami (1995) in a greenhouse study, a view to know the fate of 
Gf in oil cake amended soil. Mustard oil cakes + Gf amended result 
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in high growth responses in presence of nematode. Mycorrhizal 
plants grown in oil cakes amended and inoculated with Rz produced 
as a result many spore counts as those of Gf alone plants. Also 
nematode egg numbers/gram of root were least on such plants. More 
actinomycetes were estimated to be present in oil cakes amended 
+ RZ inoculated mycorihizal soils. 
Chemical and non-chemical strategies for managing 
Pratylenchus jordanensis on apple replant were investigated by 
Stirling et al. (1995) in field experiments of Queensland. In first 
experiment old trees from nematode infested orchard were removed 
in June 1987 or April 1988. Plots then received one of following 
treatments: Solarization, fallow, animal manure (+ 900 kg urea/ha); 
green manure. Crop of forage sorghum or lablab bean ploughed in 
green manures (+ 1800 kg urea/ha)r ethylene dibromide or methyl 
bromide. Lesion nematode populations before replanting apple trees 
in July 1988 were generally lower if trees had been removed 12 
months rather than 3 months previously. Nematode increased on 
forage sorghum but populations were reduced substantially when 
crop was ploughed in with urea. Methyl bromide was only treatment 
to reduce nematode population at planting to very low level. 2 years 
after planting nematode population on apple reduced by some of 
chemicals and nonchemical treatments. 
Barman, and Das, (1996) showed that seed treatment with 
carbofuran 39 @3.1 (w/w) and mustard oil cakes each 2t/ha. alone 
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and combined application of seed dressing followed by organic 
amendments @ l+/ha each were found effective in improving plant 
growth characters and yield of green gram while the number of galls, 
egg masses and final nematode population of root knot nematode M. 
incognita were reduced over in treated control. However, best result 
were poultry manure applied @ 2t/ha followed by combined 
application of seed dressing + neem cake @ It/ha. 
The effect of leaf extracts of Calotropis procera (cp), Tagetes 
erecta (TE). Catharanthus sosea (CR) and Bougainvillea spectabilis 
(BS) and nematicides. carbofuran 3G and phorate lOG on Glomus 
fasciculatum (GF) and M. incognita (MI) infecting black gram 
(cv.co5) was investigated by Sankaranayan and Sundarababu (1996) 
under pot culture studies. In general there was significant increase in 
all the growth parameters due to the addition of leaf extracts 
compared to VAM and nematode combination. VAM effect was 
significantly superior to the treatment. The chemical treatment along 
with VAM and nematode produced significantly lesser biomass 
compared to leaf extracts and VAM +nematode treatment. Leaf 
extract recorded higher spore population and mycorrhizal 
colonization then chemical. 
Effects of organic amendments viz.. neem leaves, wheat husk 
and sugarcane bagasse on the population of Helicotylenchus 
dihystera and Pratylenchis thornei in soil and growth parameters of 
wheat var 2A-77 was investigated by Khan et al. (1997), All the 
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three organic amendments reduced . the population of nematodes. 
Whereas wheat husk increased root and shoot length, neem leaves 
increased the root weight and 200 grain weight over the controls. 
The commercial varieties of guava trees Psidium guajava L. 
are very susceptible to plant parasitic nematodes. Their control with 
nematicides is not reliable due to the cost and in many occasions do 
not occur reduction of the population, neither recuperation of the 
plants. The objective of the work Mosquera et al. (1997) was to offer 
alternatives of management of the nematodes in guava using extracts 
of Tagetes spp. and Furcreae spp. and the fungi Beauveria bassiana 
and Pacilomyces lilacinus in the reduction of the population. 
Unproductive adults trees were selected of palmira - ICA-1 var, 
which applied treatment. A completely randomized design was used; 
it used four trees as experimental unit and four replications per 
treatment. The efficiency of each one treatment was measured with 
base on the population presented in soil and roots, the population 
reduction percent analyzed by transformation method and the 
production of the tree. The nematodes Meloidogyne sp., 
Helicotylenchus sp.; Pratylenchus sp., Rotylenchulus sp. were found. 
Meloidogyne sp. presented high populations in soil and root (1.268 
nematode/CC of soil and 12.410 nematode/gram of roots). The 
symptoms inducted by Meloidogyne were root knot or galls and 
corky chances and longitudinal cracks; chlorosis in the aerial part, 
poor development, abortion of the fruits and low production. In the 
root-knot, Meloidogyne was present in different stages of 
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development indicating the susceptibility to this nematode. The rain 
precipitated had a negative correlation with the population of 
nematodes presenting tree picks of high population in Feb., Aug and 
Dec. that corresponded with drought periods. In reduction of the 
population of soil not significantly differences were found; in roots, 
Tagetes 60 g reached the higher percentages of control with 100% 
with an average of 55% followed by Tagetes 120 g. with 42%, B. 
bassiana 38% Tagetes 60 g and B. bassiana offered the best yield 
0.54 and 0.33 ton/ha/ yr. respectively conciding with the less 
accumulative population of nematodes. In economical range Tagetes 
60 g yielded 227.750 $ and B. bassiana 137.050 $ both with better 
economical performance than traditional chemical control. 
The efficiency of three types of organic amendments in 
different proportions was evaluated by Ribeiro et al. (1997) in the 
control of M. javanica on lettuce under greenhouse conditions. 
Vermicompost and cattle manure gave the best results as far as plant 
growth is concerned. Coffee pulp compost was most efficient in 
reducing the number of galls and eggmasses, but was the one that 
supported the lowest plant growth response. Vermicompost 
supported lower number of galls and of eggmasses than cattle 
manure compost. Independently of the kind of compost used, the 
proportion of soil, sand and compost did not effect the reproduction 
of M javanica. 
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Muralidharan and Sivakumar (1975) found that all the 
nematicides treated plots showed significant decrease in nematode 
population of R. reniformis on cotton germination. Maximum 
reduction was found in plots treated with fensulfothion, at 2 kg 
a.i./ha. The yield in nematicides treated plots was higher by 9.8%-
16.39 % with maximum increase in phorate followed by carbofuran 
seed treatment and carbofuran and fensulfothion soil application. 
The increase in yield was not significant. The treatment by and large 
did not result in any appreciable change in lint characters. The 
results indicate that higher dosages of these nematodes might be 
more effective in controlling nematode. 
Reddy, and Seshadri (1975) showed that root-knot nematode 
was eliminated from the roots of infested tomato seedlings when they 
were dipped for 15 minutes in 500 ppm for 15 min bare root dip of 
manifested seedlings in 500 ppm solutions of thionazin for 15 min 
gave very high protection against root-knot nematode and 500 ppm 
for 15 min was as effective as 500 ppm for 8 hrs. Thionazindip for 2 
and 8 hours at 500 ppm causes slight phytotoxicity to tomato 
seedlings. Thionazin and aldicarb at 4 and 8 kg a.l/ha prevented 
multiplication of root knot nematode when infested seedlings were 
planted in soil treated with these chemical. 
Sivakumar et al. (1976) found that application of 0.18 and 0.36 
kg a.i./ha 10 days after transplanting (DAT), gave significantly 
higher yields of tomato in M. incognita infested fields. Carbofuran 
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0.115 and 0.30 kg a.i/ha and aldicarb 0.40 and 0.80 kg a.i./ha, 10 
DAT. controlled R. renifonnis and increased the yield. The lower 
doses of these nematicides were more economical than the higher 
doses. 
Swarup et al. (1976) reported the effect of two soils fumigants 
DD and DBCP. against H. avenae in an infested area in Jaipur during 
1968-71. DD at the rate of 300 1/ha and DBCP at 451/ha appeared to 
be optimum dose for effective reduction in nematode population as 
well as yield response in wheat and barley. 
Yein el al. (1911) found that soil application of aldicarb (1.5 
kg ai/ha) alone or in combination with nitrogenous (12.5 kg N/ha) 
and phosphatic (40.0 kg P/ha) fertilizers significantly reduced 
nematode population and their galls on the roots. The highest 
reduction of 84-85% in the population of nematode over the control 
recorded in treatment with aldicarb plus nitrogen plus half 
phosphorus oxer the control recorded in was applied alone. The 
difference in population of nematode and their galls in control and 
treatment with nitrogenous and phosphatic fertilizers individually or 
in combination were non-significant. The treatment consisting of 
aldicarb gave appreciably higher yields. Application of nitrogenous 
and phosphatic fertilizers both individually and in combination gave 
non significant difference in yield over control. 
Reddy ef al (1979) reported that the effect of 5 diff. chemicals 
viz. aldicarb sulfone-2 methyl 2-(methythio) proponaldehyde-o-
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(methyl-carbamayl) oxime, carbofuran-2, 3-dihydro-2,2-di methyl 
benzofumanyl N-meihyl carbamate; dimethoate-o, o-dimethyl 5-(N-
methyl carbomyl-methyl phospho-dilthionate; methomyl-s-methyl N-
(methyl Carbomoyl), Oxy-thio-acetimidate, and oxamyl-methyl N, 
N-dimethyl-N-(methyl carbomoyl) oxy-thio-oxamimidate were used 
for bare-root dip treatment. The effect of different chemicals on 
shoot height and weight, root weight and root knot index was highly 
significant. Except dimethoate. none of other nematicides tested 
showed any symptoms of phytotoxicily. The least root-knot index 
was observed in plants whose roots were dipped in oxamyl at 1000 
ppm for 15 min. Naturally infested seedlings: the effect of different 
nematicides on root weight and root-knot index was highly 
significant. Dimethoate was again found to be phytotoxic at all the 
concentrations and dip times tasted tomato seedlings dipped in 
carbofuran at 1000 ppm for 30 min. gave least root-knot index. 
These results clearly indicate that certain chemicals when used as 
bare-root dip are effective in giving adequate initial protection to 
tomato seedlings from root knot nematodes which may lead to better 
growth and increased yields. 
Alam et al. (1981) reported that efficacy of nematicides viz. 
D.D. 1, 3-D, DBCP, phorate, fensulfothion and Dimethoate was 
tasted against some important genera of plant parasitic nematodes. 
All these nematicides significantly suppressed population of all 
nematode to varying degree around roots of tomato, eggplant, chilly, 
Okra, cabbage, cauliflower, and table beat. Fensulfothion proved to 
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be most effective in reducing population of nematodes around table 
beat and cabbage while DBCP most successful in tomato and 
cauliflower and DD in eggplant chilly and okra. Beneficial effects of 
these nematicides were evident by manifold. Increase in the yield of 
plant growth. DD gave best results with respect to the plant 
growth/yield in tomato eggplant, chilli, okra, and tablebeet. 
fensulfothion in cabbage and phorate in cauliflower. 
The relative efficacies of 9 pesticides on the development and 
reproduction of M. incognita in tomato roots have been evaluated by 
Krishnaprasad and Krishnappa (1981) under pot culture conditions 
by applying to soil at the rates of 2,4 and 8 kg a.i./ha, 10 days after 
infestation with 3000 larvae per pot. Phenamiphos, oxamyl. 
fensulfothion. carbofuran. phorate and aldicarb reduce the total 
endoparasitic population. The development of nematodes was 
inhibited by phenamiphos. oxamyl, fensulfothion and carbofuran for 
40 days of larval inoculation. Egg mass production was suppressed 
for 30 days by phenamiphos and oxamyl at 2 kg a.i./ha, fensulfothion 
and carbofuran at 4 kg a.i./ha and 8 kg a.i./ha of phorate and 
aldicarb. Quinalphos, chloropyriphos and mephospholan did not 
affect normal development and reproduction of the nematodes 
through quinalphos had initially reduced the total number of 
nematodes in tomato roots. 
Effect of root-dip treatments with 500 and 1000 ppm of 
aldicarb, carbofuran, DBCP, disulfotdn, phorate and turbufos for 15 
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and 30 min was studied by Krishnaprasad and Krishnappa (1981) on 
the plant growth and development of Rotylenchulus reniformis on 
brinjal cv. 'Pusa Purple Long ' . DBCP was phytotoxic. Aldicarb, 
carbofuran and turbufos accounted for 73.6, 86.8 and 88.0% 
reduction of both soil and root populations of reniform nematode six 
weeks after treatment. Phorate and disulfoton were least effective. 
For prophylactic treatment in brinjal against reniform nematode 
infestation. 30 minutes root dip treatments before transplanting can 
be advocated in 500-1000 ppm of aldicarb or carbofuran or turbufos. 
It was observed by Singh et al. (1981) on green gram that 
DBCP, DD and Dichlofenthion 5G (6 kg/ha) were more effective in 
reducing galling. All the treatments except dichlofenthion (3 kg/ha), 
aldicarb (3kg/ha). fensulfothion (3 and 6 kg/ha) recorded significant 
increase in yield. However, within dosage of some nematicides there 
was no difference in galling as in yield, exception is only of 
dichlofenthion where the higher dosages was better in reducing 
galling. DBCP @ 22 1/ha gave maximum percent increase in yield 
(438.6) followed by DBCP at 15 1/ha (385.9) DD at 455 1/ha (31 1.4), 
DBCP at 30 1/ha and DD at 227 1/ha (268.4) In general, granular 
nematicides gave a higher yield of chickpea over soil fumigants 
which reveals there persistent effect. 
Application of phosfon at 500 and 1000 pg/plant minimized or 
prevented invasion of cowpea {Vigna sinensis (L.) Savi) roots by 
Meloidogyne incognita larvae in experiment conducted by 
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Balasubramanian and Sivakumar (1982) in growth chambers at 27 + 
r c . The plants treated with 250 and 500 ^g of phosfon produced 
significantly fewer eggs and eggmasses. Phosfon as well as root 
diffusate from phosfon treated plants reduced the hatchability of 
eggs. Carrot root discs treated with phosfon 500 |.ig/plant were less 
attractive to M.incognita in vitro. 
The result of a trial conducted to evaluate the effect of aldicarb 
(Tamik lOG) and phorate (Thimet lOG) on Aphelenchoides 
composticola infesting mushroom {Agaricus bisporus) are reported 
by Chhabra and Kaul (1982). Initial nematode population was very 
high and as much as 1.2 x 10^ - 2.6 x 10^ A. composticola were 
present per tray. However, nematode populations prior to nematicidal 
treatment were statistically at par in all the trays. Both the 
nematicides reduced the population of A. composticola and other 
nematodes as compared to that of control trays receiving no 
nematicides. However, maximum reduction was found in trays 
treated with aldicarb 49/tray. Population counts of trays receiving I, 
2 g aldicarb and 4 g phorate/tray, did not differ significantly from 
each other. Aldicarb mixed into compost at spawning at 10,20 and 40 
ppm increased the mushroom yield and reduced nematode 
population. However, the same levels of aldicarb applied to the 
surface after casing was comparatively less effective. Aldicarb can 
be applied after the start of cropping when nematode damage could 
be noticed, which leads to significant reduction in final nematode 
population and thus yield losses may be reduced. 
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Therapeutic effects of 4 systemic pesticides viz., oxamyl, 
phorate. carbofuran and fensulfothion were studied by Krishnaprasad 
and Rao (1982) as soil treatments to rice plants transplanted 10 days 
earlier in a field infested with Meloidogyne graminicola. All these 
pesticides at 15 kg a.i./ha showed equal effectiveness in reducing the 
growth and development of the nematode in rice roots. The 
pesticides reduced the endoparasilic populations, delayed the 
nematode development and also increased the number of males in the 
total adult populations. The eggmass production by females was 
inhibited, till 20 days following treatments. 
Mahajan (1982) noticed that plants in the DBCP treated plots 
exhibited symptoms of initial phytoloxicity which resulted in late 
flowering and setting of fruits and reduced yield. Highest yield was 
associated with aldicarb treated plants, this being significantly 
hieher then the rest of the treatments. Plants treated with carbofuran 
gave significantly higher yields over control but rests of the 
treatments were, however at par with the untreated check. Post 
treatment population observed two months after the application of 
nematicides did not show any significant differences between 
different treatments. DBCP treated plots, however, had the least 
number of root knot nematodes in the soil counts. Aldicarb appeared 
to give extremely satisfactory results which are reflected in adequate 
nematode control and significantly higher yields and can hence be 
used for the control of root knot nematode in eggplant. 
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Reduced toxicity mephosfolan applied @ 1,2 and 4 kg a.i./ha 
was studied by Prasad et al. (1982) against nematodes and insects 
infesting okra, cowpea and tomato crops under field conditions. The 
toxicity of insecticides was correlated with residues present in soil 
and plant. In general, mephosfolan was equally effective against 
nematodes and insect especially at high rates of application Residues 
in soil persisted upto 45 days. In plants, residues persisted beyond 
45 days at higher rates of application. However, no residue could be 
detected in fruits in any of the crop. 
Patel et al. (1982) reported that both the nematicides viz., 
DBCP(Nemagon 60 EC) at 50 1 a.i./ha and phenamiphos (Nemacur-
5G) at 2.5 kg a.i./ha reduced the disease considerably resulting in 
higher yield of rhizomes than that of check. The root-knot index (in 
0-5 point scale) of plants treated with DBCP averaged for two 
locations was 1.7 and 2.5 for phenamiphos as against 3.0 in control. 
The yield increase due to DBCP was 270 and 253% over infected 
plots at locations 1 and 2 respectively. While the increase due to 
phenamiphos was 187 and 59% at respective locations. Nematicidal 
treatment with DBCP also resulted in better growth of plants as 
compared to control and development of the rhizomes. The nematode 
used was Meloidogyne incognita. 
Sethi and Prasad (1982) conducted toxicological tests with 
different concentrations of DBCP and exposure of Pratylenchus zeae, 
Tylenchorhynchus vulgaris and Hemicriconimoides cocophillus and 
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revealed that the percentage mortality was directly proportional to 
both the increased concentration and exposure period. There was 
almost complete kill of all three nematode sp when exposed to 160 
ppm or more for 24 hrs. Using CTP as parameter, T. vulgaris was 
found to be more susceptible to DBCP exposure as compared to P. 
zeae and H. cocophillus. Further. P. zeae was found to be more 
susceptible at 20"C than at 10 "C or 30"C. Similarly, larval 
emergence from cysts of Heterodera cajani was proportionately 
affected with an increase of DBCP concentration and exposure 
period. Larval emergence was reduced to 9.5, 4.8 and 0.8% in 640 
ppm for 2.4 and 8 days respectively as against 41.0% emergence in 
check treatment. 
Singh and Reddy (1982) noted that the effect of different 
nematicides. their levels and their interactions was highly 
significant. Among the 4 nematicides tested viz., aldicarb, 
carbofuran. ethoprop and phenamiphos lowest root knot index was 
observed in phenamiphos which differed significantly over other 
chemicals. All the nematicides significantly reduced the root knot 
index compared to untreated control. The effect of carbofuran and 
ethoprop were at par. The effectiveness of phenamiphos and 
carbofuran increased with the increase in dosage whereas ethoprop 
proved almost equally effective at all the three levels tested. 
Aldicarb was equally effective at 1.0 and 1.5 kg a.i/ha and less 
effective at 0.5 kg a.i./ha. In case of pod yield the highest yield was 
recorded with aldicarb which was on per with phenamiphos and 
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carbofuran. All the nematicides significantly increased the yield 
compared to untreated control. It is inferred that aldicarb and 
phenamiphos were effective both in controlling the root knot 
nematode and in increasing the pod yield of cowpea var. Pusa 
Dofasli. 
The population densities of Hoplolaimus indicus, 
Tylechorhynchus brassicae. Tylenchits filiformis, M. incognita and 
Trichodorus mirzai were influenced by different cropping sequences. 
Monoculture brought about considerable increase in population of 
nematode except H. indicus. Considerably low population densities 
of M. incognita larvae were observed on garlic, wheat and mustard, 
whereas that of T. brassica on potato and tomato. H. indicus on 
cabbage, chilli and egg plant, T. mirzai on wheat and T. filiformis on 
eggplant (Alam et al. 1980). 
Haque and Prasad (1983) showed that two field trials were 
conducted at lARI. New Delhi in sandy loam soil in a randomized 
block designed during 1971 and 1972.The nematode population 
consisted mainly of H. indicus, T. vulgaris, P. zeae. H. indicus and 
saprozoic forms. 
Palaniswamy and Balasubramaniam (1983) showed that bare 
root dip treatment of rice seedlings can be effectively employed for 
disinfestation of rice root nematode prevention of population build 
up after transplanting and there by increase the grain yield. Except, 
ph enamiphos, all the other chemicals used in experiments are 
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insecticides. Among these insecticides, carbosulfon and 
phosphamidon are typically systemic, while others are non systemic 
with deep penetrating properties. 
Roy (1984) found that Catenaria angvillulae Sorokin is a weak 
phycomycetous endoparasite of nematodes. Several nitrogenous soil 
amendments and chitin also reduce nematode infestations on certain 
crop plants. The ammonia produced during decomposition from such 
amendments was probably responsible for the decline in nematode 
populations. C, angvillulae had enhanced the effect of crab-shell 
meal in the urea-fertilized soil to reduce infestation of M. incognita 
but this treatment did not have any marked effect to increase plant 
growth. Mankau and Das (1969) noticed a phytotoxic effect on 
tomato seedlings when chitin was added at 10,000 ppm. In the 
present experiment although a lesser-^amount (2,000 ppm) was used, 
the same trend prevailed. 
Root dip treatment with culture filtrates of Aspergillus niger 
and Rhizoctonia solani moderately improved plant growth, reduced 
larval penetration, suppressed nematode reproduction and gall 
formation on tomato roots. Culture filtrate of 4^. niger was distinctly 
more effective than R. solani (Khan et al. 1984). This may be 
attributed to the differences in number and nature of metabolites 
produced by different fungi. Root dif? treatment of tomato seedlings 
with A. niger filtrate for 30 min reduced the final larval population 
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in soil to 1/2 of initial population. This explains the toxic effect of 
final metabolite. 
Cultural practices (weeding, removal of stubbles, thinning) 
followed by crop rotation with paddy and wheat for two years 
reduced the root-knot nematode population in jute fields to 
manageable levels. Granular insecticides also reduced nematode 
population and increased fiber yield when compared to control. 
Amongst the treatments, chicken manure application resulted in 
higher yield (Mishra and Saha 1987). 
The result of four aryl phosphates and two phosphorothiolates 
assayed against possible control of M. incognita has been reported. 
Dichloromethyl O, 0-di (2,4.5,- trichlorophenyl) phosphate was 
found to be most effective chemical in vitro studies (Gupta et al. 
1984). The plant growth characters were not adversely effected by 
use of these chemicals. However, all the test chemicals have 
significantly controlled the gall index with maximum reduction in 
case of S-methyl 0,0- di ( 2.4,5- triclorophenyl) phosphorothionate. 
Stylosanthes hainata. is an important drought resistant 
perennial tropical pasture legume. The significant highest increase 
(39%) in total herbage production (including all the five cuts) was 
observed in field treated with aldicarb @ 1.0 kg a.i./ha followed by 
36% phorate and carbofuran @ 1.0 kg a.i./ha and 32%) in case of 
phenamiphos @ 0.5 kg a.i./ha (Azmi el al. 1984). In the first cut 
(August) phorate application @ I.O kg a.i./ha gave highest increase 
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in the green fodder yield. Higher doses of phenamiphos and 
carbofuran @ 1.0 kg a.i./ha produced chlorosis, a phytotoxic 
symptom in the plants. Phenamiphos and aldicarb gave highest 
residual effects. Maximum reduction in the nematode population was 
observed in the plots treated with phenamiphos followed by aldicarb 
and carbofuran. 
Studies on loss assessment and chemical control of molya 
disease of wheat caused by Heterodera avenae were conducted at 
several infested sites during 1976-82 (Mathur el al. 1986). Losses 
upto 47.2% for wheat var. Kalyan sona, in the sandy soils of 
Rajasthan (India) were comparable to the loss estimates in Australia 
and were higher than those reported from Canada and European 
countries. Of the different nematicides (aldicarb, carbofuran, DBCP, 
phorate, mephosfolan, isofenphos and (erbufos) tested under field 
conditions; of all except phorate were effective in reducing nematode 
population and also resulted in improved crop yield. Drill 
application of granular nematicides was superior than their broadcast 
application. Application of aldicarb was most economical. 
Kaushal and Seshadri (1986) reported that penetration of 
Heterodera avenae larvae in wheat roots was significantly affected 
with carbofuran at 2 and 4 kg a.i./ha causing marked reduction in 
comparison to aldicarb. Cyst multiplication was negligible in all the 
treatments except aldicarb @ 2 kg a.i./ha . 
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Nematotoxins present in the culture filtrate of Fusarium solani 
was isolated as colourless oil by liquid extraction using ethylacetate 
and fractioned into five components M1-M5 by preparative TLC. 
Among these Mi alone constituted 80 % of total and the nemato 
toxicity was in descending order: M5. M4, M2, M3 and M|. Gas 
chromatograph mass spectrometric (GC-MS) analysis revealed M| to 
contain Cn-Ci^ n-alkanes. (Mani et al. 1986). 
Cocoa pod husk (CPH) were tried as a soil amendment against 
'^Mehirdogune spp. on Vigna ungiuculala cv. life Brown-partially 
decayed and dry CPH were incorporated into the soil in flake format 
the rate of 6000 kg/ha in the preliminary trial and 65000 kg/ha in 
green house and microfield trials Meloidogyne infestation, measured 
in terms of galling incidence were reduced by 28.2,50.0 and 36.7% 
in the respective trials Economic yield of cowpea (shelled dry 
grains) were increased by 6.7. 39.03 and 24.93% respectively, in the 
preliminary, greenhouse and microfield trials fresh pod and shoot 
weight increased by up to a maximum of 45.8% (EGUN.I0B1, 1985). 
Thakar and Patel (1985) reported that phenamiphos was most 
effective as root dip at all concentrations and time combinations, 
followed by isofenphos at 500 and 750 ppm against M.javanica 
infesting tomato. 
Durofume. rabbing and aldicarb were compared for their 
efficacy in controlling root -knot nematodes and weeds in tobacco 
nurseries. Durofume (1:1. methyl bromide 50: EDB 50) effectively 
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controlled root knot nematodes and weeds. (Hussaini 1985). Rabbing 
with paddy husk @ 20 kg/nr was effective against nematodes upto 
45 days and partly against weeds. Aldicarb 8 kg a.i./ha controlled the 
nematodes upto 50%. Adoption of Durofume application by 
cultivators is suggested. 
Siddiqui and Saxena (1987) reported that in a pot experiment, 
interculture of one seedlings of each of tomato cv "Pusa Ruby", 
aubergine cv "Pusa Purple Long", cabbage cv "Pride of India" and 
cauliflower cv "Maghi" with seedlings of Margosa (A. indica) or 
Persian lilac {M. az^dQj-ach) reduced the multiplication rate of T. 
brassicae 2 months after inoculated at a rate of 1000 J2/ vegetable 
seedlings and improved plant growth. 
Seedlings of tomato cv 'Pusa Ruby", aubergine cv 'Pusa Purple 
Long" cabbage cv 'Pride of India" and cauliflower cv "Maghi' were 
transplanted singly into pots with 5 seedlings of T. tenuifolia. The 
vegetable seedlings were then inoculated with 1000 individuals of M 
incognita. R. reniformis or T. brassicae. Interculture of T. tenuifolia 
with vegetables reduced nematode development and populations to 
root exudate of T. teniufolia resulted in greatest toxicity to R. 
reniformis followed by T. brassicae and M. incognita. The inhibition 
in juveniles hatching from eggmasses of M. incognita exposed to 
root exudates for 5 days was 81.05% al standard (s) concentration. 
76.84% at S/2, 48.97% at S/10 and 15.30% at S/100 (Siddiqui and 
Alam 1988). 
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Studies were conducted to find out the possible effects of 
different plant growth regulators on rool-knot nematode M. javanica 
in tomato. Lihocin (2-Chloroethyl) 2-lrimethyl ammonium chloride) 
at all concentrations tested (250. 500, and 1000 ppm) was effective 
in reducing egg liberation from adult female and subsequent hatching 
of eggs. Miraculan (1-hydroxytriacontane) at 500, 1000 and 2000 
ppm also reduced egg liberation. Lihocin treatment as pre- and post-
inoculation foliar spray reduced rool-knot incidence in comparison 
to Miraculan which increased root-knot severity. As foliar spray 2.4-
D and Miraculan increased shootlenglh while Lihocin reduced it. All 
the plant growth regulators tested as post-inoculation foliar spray 
increased chlorophyll and total phenols when compared to unsprayed 
plants. The translocation and persistence studies with C'"* labelled 
2,4-D indicated that the chemical was readily taken up by tomato 
leaves and translocated to different plant parts and quickly 
metabolized soon beyond detection (Silaramaiah and Prasadji 1989). 
Subramaniyam et a/. (1990) showed that the yield of treated 
plots were significantly higher (P=0.01) than the untreated plots and 
the differences in nematode population revealed a significant 
decrease in treated plots over untreated ones. The percent yield loss 
was ranged from 42.05 to 54.42 and 42.25 to 49.02 for M. incognita 
and R. reniformis respectively. Carbosulfan 25 ST seed dressing @ 
1,2,3,4% for pot experiment while 2 and 3% was used under field 
condition against root-knot and parasitic nematodes. Seedling 
emergence was not affected by nematicidal seed dressing except at 
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4% where germination was suppressed upto 50% in plots. Dressing 
with carbosulfan was found to be effective with respect to plant 
growth of groundnut in pots as well as under field conditions at 
lower doses under 2% treatment not only increase the pod yield upto 
8.7% over control but also significantly lowered the nematode 
population of T. viilgoris. T. mashhodi and Pratylenchus zeae 
sampled at time of harvesting (Prasad and Chawia 1991). 
Nematicidal activity of se\'en essential oils was evaluated 
against M. incognita, H. avenoe. H. cajani and H. zeae. Only two 
oils viz.. Indian basil and Sacred basil were effective at all 
concentrations tested. The two fractions of Indian basil namely 
methychavicol and linalool. were effective only in combination but 
individually had no appreciable nematicidal activity. Both the 
portions of Sacred basil nameh' eugenol and non-eugenol, were 
effective individually as well as in combination, the effectiveness 
being enhanced in later case (Gokte et al. 1991). 
Morus alba L. the sole plant (food) of silk insect is cultivated 
in about 2.6 lakh hectare in India. It is surely affected by root-knot 
nematode M. incognita. The disease has been reported from almost 
all countries where sericulture is being practiced. (Govindaiah et al. 
1991) Chlorosis of leaves and reduction in leaf yield loss in mulbery 
due to root-knot nematode was reported to be about 10-12%. 
Evaluation of ethoprophos. phorale. sebufos, HOE 388 and 
benfurocarb each @ 3 and 6 kg/ha compared with carbofuran (a) 3 
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kg/ha for the control of root knot nematodes in infested tomato 
nursery indicated that none of the nematicides applied suppressed 
seed germination. Sebufos @ 3kg/ha recorded maximum seed 
germination. Carbofuran (U 3 kg/ha gave maximum seedling height 
closely followed by sebufos and ethoprophos @ 3 kg/ha. However 
production of transplantable and total seedlings was significantly 
more in ethoprophos ^ 6 kg/ha followed by sebufos@ 3 & 6 kg/ha, 
ethoprophos @ 3 kg/ha and benfurocarb @ 6 kg/ha than the other 
treatments. Sebufos ^a 3 and 6 kg/ha recorded significantly less root 
knot index, next being ethoprophos @ 3 & 6 kg/ha. From overall 
observations, sebufos (Rugby lOG) even applied @ 3 kg/ha gave 
good growth of seedlings and thereby produced more numbers of 
transplantable seedlings with at least root-knot disease. (Patel et al. 
1992). 
The effect of the herbicide, olitref (trifluralin 26%), 3.5 I/ha 
and of five pesticides. Temik (aldicarb lOG) 30 kg/ha, Vydate 
(oxamyl lOG) 30 kg/ha. Furadan (carbofuran lOG) 30 kg/ha. Basudin 
(diazinon 5G) 30 kg/ha and Ventillalt Kenpor (sulphur 99%) 40 
kg/ha on M. incognita infecting tomato were studied in glass house 
conditions. Among the tested chemicals, high percentage of increase 
in tomato growth occurred with aldicarb (77.3%), whereas trifluralin 
showed the least percentage of increase (12.5%)). The nematicides, 
aldicarb and oxamyl effectively reduced nematode populations 
within tomato roots as well as number of galls and eggmasses. 
Although slight decrease in nematode populations obtained with 
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triflularin and sulphur, carbofuran and diazinon showed high 
population exceeded the control (Amin el al. 1992). 
The methanol extract of deffated seeds of Gloriosa superba 
showed in vitro nematicidal activity against root-knot nematode M. 
incognita. One of the active principles has been identified as 
colchicine (Nidiry e /a / . 1993). 
Numbers of cyst and root knot nematodes and percentage 
parasitism by nematophagous fungus Hirsntella rhossiliensis were 
quantified in microplots over 2 years. The microplots contained 
either sugarbeets in loam infested with Heterodera schachtii or 
tomatoes in sand infested with Meloidogyne javonica. The fungus 
was added to half of the microplots for each crop. Although H. 
rhossiliensis established in both microplot soils, the percentage of 
nematodes parasitized did not increase with nematode density and 
nematode numbers were not affected by the fungus. The results 
indicate that long term interactions between populations of fungus 
and cyst or root-knot nematodes will not result in biological control 
(Tedford et al. 1993). 
Root-knot development caused by M. incognita (Kofoid and 
White) Chitwood on chilli {Capsicum annum L.) cv Jawala 
significantly declined in the presence of predatory nematode 
Monochos aquaticus Coetzee. The severity of root-knot infection was 
greatly reduced when chopped leaves.of neem {Azadirachta indica A. 
Juss.) and castor (Ricinus communis L.) were incorporated into the 
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soil. Improvement in plant growth was positively correlated with the 
level of nematode control (Akhtar and Mahmood 1993). 
Field trials were conducted during 1990 to evaluate the effects 
of preplant soil fumigation with 1.3-dichloro propene (1,3-D) on 
yield and fiber quality of furrow irrigated cotton cultivars subjected 
to high population densities of M. incognita. The responses of 8 
upland cotton cultivars with different le\els of root-knot nematode 
resistance was measured and compared to the responses of upland 
and Pima cottons. Reductions in lint weight ranged from 10 to 52% 
among cultivars grown in soil without 1.3-D fumigation compared 
with those grown in treated soil.' ' M. incognita reduced yields 
primarily by reducing the number of bolls on each plant rather than 
by decreasing boll size. Cotton fiber quality varied among cultivars 
but was unaffected by M. incognita in either study. Upland cotton 
cultivar Acala 1517-88 and M-3 15/240 sustained less than half the 
yield reductions observed with M. />7cogA7/7a-susceptible cultivars 
Deltapine 41 and Paymaster 145. Sixty da\s after cotton emergence, 
fewer M. incognita second stage Juveniles were recovered from M-
3 15/240 than all other cultivars (Thomas and Smith 1993). 
For management of root-knot nematode (M. javanica) in 
tomato use of three summer ploughing (SP) at 10 days interval 
during May-June led to 85.5 to 93.7% reduction in nematode 
population. Among the practices, integrated with summer ploughing 
(SP) the combination of SP with application of aldicarb @ 1 kg 
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a.i./ha gave the maximum yield while using uninfected tomato 
seedlings as compared to check (SP + root-knot nematode infecting 
seedlings). Data on final root-knot index did not reveal significant 
differences (Jain and Bhatti 1989). 
P. lilacinus and green manuring of Zea mays and Sesbania 
aculeata were used for the management of R. renifonnis on 
pigeonpea. Application of P. lilacinus was found to be the best, 
followed by amendment of soil b>' S. aculeata and Z. mays 
(Mahmood and Siddiqui 1993). The P. lilacinus in combination with 
S. aculeata or with S. aculeata and Z. mays was found to be highly 
effective for management of ^. renifonnis. Use of S. aculeata and Z. 
mays together as green manuring was found to be less effective. 
Different nursery treatments alone and in combinations with 
spot application of aldicarb (Temik 5G) @ 1.0 kg a.i./ha and neem 
leaves @ 50 qts/ha in the field were evaluated for control of root-
knot nematode M. javanica infecting tomato (cv HSIOI). Reduction 
of 48.9 and 26.7% in nematode population was obtained in nursery 
treated with neem leaves respective!). Aldicarb treated nursery plus 
spot treatment with aldicarb at transplanting showed maximum 
reduction (62.3%) in M. Javanica population. However, use of 
uninfected tomato nursery + aldicarb treatment gave highest yield of 
7.6 kg per plot (2.0 x 1.5 m) in comparison to 4.7 kg in plots when in 
infected tomato nursery was transplanted alone (Jain and Bhatti 
1991). 
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Soil application of granular nematicides, carbofuran 
fenamiphos and oxamyl or fumigant nematicides 1.3-
dichloropropene, 1,2-dichloropropane, controlled M. javanica on 
tomato, beans and soyabeans and M. arenaria on tobacco and 
increased yields. Incorporation of coconut oil cakes into the soil also 
produced positive effect on control of M. javanica on tomato. 
Imported cultivars of tomato resistant to root knot nematodes were 
only partially resistant to M. javanica. U.F.V.. was the only one of 
five soyabeans cultivars which showed some resistance or tolerance 
to M. javanica. Diflubenzuron applied as a soil drench completely 
suppressed attacks of root knot nematodes but was highly phytotoxic 
to soyabeans. However, incorporation of the chemical into the soil 
just before sowing or soaking seeds with a solution of chemical in 
methyl sulphoxide gave excellent control of the nematode without 
suppressing plant growth (Lamberti et al. 1993). 
Weaver et al. (1993) observed the effect of previous crops 
soyabean {Glycine max) or \elvetbean {Muciina deeringiana) and 
aldicarb on yield and nematode numbers for selected soyabean 
cultivars in a field infested with a mixture of M. arenaria and H. 
glycines. Soyabean following velvelbean yielded 959 kg/ha more 
than soyabean following soyabean. Nematicide treatment resulted in 
increased yield and there was no interaction between nematicide 
treatment and previous crop. Cultivars interacted significantly with 
nematicide treatment but not with previous crop for yield. 
Velvetbean reduced numbers of H. glycines but not M. arenaria. 
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Cultivars interacted with previous crops and the previous crop x 
nematicide x cultivar interaction was significant for both M. 
arenaria and H. glycines. Velvetbean is effective in reducing yield 
losses caused by mixed populations of M. arenaria and H. glycines, 
regardless of genetic resistance of soybean cultivars. 
Differential sensitivity of Meloidogyne arenaria, M. hapla, M. 
incognita, M javanica and Heterodern glycines races 1 and 5 to the 
non fumigant nematicides aldicarb. ethoprop, and fenamiphos was 
evaluated by Gourd et al. (1993) using a 48 hour root penetration 
bioassay. Generally. H. glycines . was more tolerant of the 
nematicides. especially ethoprop. than were the Meloidogyne sp. 
Among Meloidogyne sp, M. incognita was most sensitive to aldicarb 
and fenamiphos, but its reaction to ethoprop was similar to the other 
three Meloidogyne species. 
The effect of aldicarb and fenamiphos on Tylehchulus 
semipenetrans population densities and on orange yield was 
investigated during three year (1986-88) field trial in Italy. Rates 
were 10 and 20 kg a.i./ha as an early spring single application, 5 kg 
a.i./ha in spring and 5 kg after flowering and 5 kg a.i./ha in spring 
followed by 2.5 kg a.i./ha after flowering and 2.5 kg a.i./ha in early 
autumn. Rates and time of application of the two nematicides did not 
affect numbers of females of T semipenetrans on the roots but 
suppressed (P=0.05) egg. male a,nd,second stage juveniles population 
densities from Octobef >g86 to 1988'^4t3i'eco et al. 1993) yields of 
[ 1 Ace. i%..:-^7 )»-r 
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fruit was not affected by any treatment during 1986-87. Yield was 
increased (P-0.05) in 1988 by (i) a single application of 20 kg a.i./ha 
aldicarb, (ii) 10 kg a.i./ha fenamiphos and (iii) an application of 5 kg 
a.i./ha aldicarb/ha in spring, followed by two more applications of 
2.5 kg a.i./ha each in June and September. Fruit size was not affected 
by the nematicide treatments. Concentrations of fenamiphos and its 
metabolites in vind and pulp, were below 0.02 ppm. 
Field trials were conducted wilh basamid granular (Dazomet 
98%) against M. incognita, Fusariiiin oxysporuin lycopersici and a 
variety of weeds using brinjal as host plant. Results indicated that 
basamid granular acted as good nematicide, a weed killer but it 
failed to be fungitoxicant. Correlation coefficient calculated between 
yield and nematode and between yield and weed populations were 
negative and significant. Apart from being a soil sterilant, the 
chemical influenced plant growth and yield because of its nutrient 
value. (Sinha and Mukopadhyaya 1993). 
Bare root dip treatment with "Nimin" (contains neem 
triterpenes) and some plant oils. viz.. neem, castor, rocket-salad and 
mustard showed significant inhibition of root-knot development 
caused by root-knot nematode M. incognita and population buildup 
of commonly occurring plant parasitic nematode on tomato (L. 
esculentum). 'Nemin' was highly effective in reducing disease 
incidence. The damage caused by nematodes were recognized in 
terms of improved plant growth by root dip treatment. Root-knot 
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development and nematode densities decreased and plant growth 
responses increased with increasing concentration of the test 
products (Akhtar and Mahmood 1993). 
Sipes et al. (1993) reported the efficacy of 1,3-dichlorpropene 
(1.3-D) applied with one or two chisels for control of Rotylenchulus 
reniformis on pineapple. The soil was fumigated with 1,3-D al 157 
lit/ha with either a single chisel 46 cm deep or two chisels 41 cm 
deep in replicated experiments conducted n four commercial fields. 
Soil samples were collected before fumigation and 45 days afterward 
from three depths and three positions. The three depths were 0-15, 
16-30 and 31-45 cm. and the three positions were the center of bed, 
plant line and interbed area. The single chisel injection was 
comparable to the two chisels in percentage control of R. reniformis. 
Satisfactory control was achieved in the three fields (percentage 
reduction from untreated = 79. 81 and 83) but not in the fourth field. 
The highest level of control was at the lowest soil depth (31-45 cm) 
nearest the points of injection. Among the sampling positions, 
control in the interbed area was generally the lowest. A single chisel 
injection may be recommended because of the slightly enhanced 
control. 
Singh and Singh (1993) reported that aldicarb reduced the 
emergence of H. cajania larvae at various concentrations. At 35 
|.ig/ml there was no hatching of eggs, however, after 3'"'' day exposure 
the inhibited eggs were transferred to fresh water where more or less 
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normal hatching occurred. Aldicarb al 35 |ig/ml did not kill the eggs 
but only inhibited their hatching. 
Jain and Saxena (1993) showed that treatment with M. indica 
extract at S/2 concentration resulted in 88% and 100% mortality of 
Criconemoides annulatum and Xiphinema basiri in a laboratory 
experiment. 
All the four chemicals viz.. carbofuran, oncol, posse and 
acephate performed significant!) better over the untreated check 
both in respect of increasing plant growth and reducing nematode 
infestation. Higher concentration of all the chemicals were more 
effective. Among the chemicals, carbofuran 3%. a.i. (w/w) was found 
to be most effective in suppressing the nematode activity and 
providing better plant growth of frenchbean then carbofuran 2%. 
Though acephate performed belter than oncol and posse at 1%. a.i. 
(w/w) seed treatment, it was found to be less effective as compared 
to oncol and posse at both the higher concentration (283%) a.i. w/w). 
The treatments did not show any phytotoxic effect on frenchbean 
plants. The higher doses of carbofuran, oncol and posse exhibited 
least number of root-knot galls. The number of root-knot galls 
ranged from 7.50 with carbofuran (3%) to 49.75 with acephate (1%) 
as against 113.0 in untreated check. The gall formation by M. 
incognita was significantly influenced by the effect of chemicals 
used. It was observed that lesser the number of galls, better was the 
crop growth. The chemicals prevented the nematodes to jTiuJtipJy as a 
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result the growth, vigour and yield of the crop increased (Mohan and 
Mishra 1993). 
Systemic nematicide namely carbofuran 3G at the rate of 2 
kg.a.i./ha. and 2 g a.i/kg of seed were applied in soil and also coated 
on seed and sown in a naturally infested microplot with M. 
incognita on gram. Observations were recorded on plant growth 
parameters. Rhizobium nodulation number of root-knot galls and 
number of larvae at 60 da}.s and also yield at 90 days after sowing of 
crop. The result shows that seed and soil application of carbofuran 
3G was highly effective in controlling M. incognita larvae and 
reduced root-knot galls compared to control plot. Increase in plant 
growth parameters and yield of the crop were also observed in both 
carbofuran treatments (Devi 1993). 
From 1983-1991 in an experiment at ADAS Terrington 
Hancock(l 994) tested how intensively potato could be cropped in 
land infested with G. pallida by using all the appropriate measures 
available to a commercial grower to manage the potato cyst 
nematode (PCN) population levels. There were:- tolerant or partially 
resistant cultivars, nematicide, rotation and soil fumigation, in 
various combinations. Growing potatoes every year in the same 
infested land could not be sustained profitably by the combined use 
of nematicide (aldicarb). soil sterilization (1,3-dichloropropene) 
every 3 or 4 years and the most resistant cultivar available (Sante). 
Cropping in alternate years improved the profitability of potato 
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production but growing potatoes once in 4 years gave the best return 
ot' management systems tested. The mean yield and mean pre 
planting PCN soil population levels were smallest and greatest, 
respectively, in the cultivars cropping systems compared with other 
tested. 
A green house experiment was conducted during Kharif, 1991 
at D/0 Nematology. Jorhat to evaluate a management schedule of 
root-knot nematode M. incognita on green gram with seed dressing 
alone and in combination with foliar spray with nematicides. Seed 
dressing with carbofuran 25 STD % 3% (w/w) followed by other 
single or double spray with carbofuran 25 EC or triazophos 40 EC @ 
0.1% were found to be most effective in management schedule in 
reducing the infestation of root-knot nematode in terms of reducing 
number of galls to 61.23% (Barman and Das 1994). 
Haque et al. (1995) obser\ed that in an in vitro lest, 
Verticillium chlamydosporum was more tolerant against 
carbendazom, PCNB. benom\i and topsin-M. and captan as 
compared to Paceilomyces lilacinus, V. chlamydosporum. P. 
lilacinus, benomyl and Topsin-M were found more effective than 
carbofuran in the control of M. Javanica on okra {Abelmoschus 
esculentus ).V. chlamydosporum and P. lilacinus also significantly 
reduced the infection of root infecting fung,i;Macrophomina 
phaseolina, Rhizoctonia solani and Fusarium solani as compared to 
untreated control. Combined use of benomyl with Topsin-M was 
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found more effective in controlling infection of M. javanica. M. 
phaseolina and F. solani than the use of carbofuran with fungicides. 
All the fungicides reduced the efficacy of biocontrol agents in 
controlling root knot infection on okra. 
Second stage juveniles of A/, incognita were treated with 2,4-D 
and 6% ethylene dibromide or formaldehyde for upto 120 hours in 
moist (0.68 bars) or dry (21.6 bars) soil to see if anhydrobiosis 
provided protection against the toxicants. The population density of 
M. incognita Juveniles was significantly reduced by these toxicants 
in moist compared to dry soil with inactive M. incognita in dry soil 
being more resistant to EDB and formaldehyde than active 
nematodes in moist soil (Sehgal and Gour 1995). 
Sharma and Sharma (1995) reported the management of root-
knot nematode, M. incognita and M. javanica by using nematicides 
as a soil and bare root dip application in tomato crop. The results 
revealed that 1000 ppm root dip treatment of carbosulfane, 
phosphomidon and triazophos ga\e significantly higher yield over 
control. Among soil treatments 2.0 kg a.i./ha dose of carbofuran and 
phorate gave the highest yield and reduced root-knot galling indices 
over control. 
Joshi and Patel (1996) observed that seed treatment and soil 
application of nematicides for management of M. javanica on 
groundnut (GG2). The results revealed that seed treatment with 
carbosulfan and quinalphos both @ 1.5% (w/w) reduced the 
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nematode penetration in roots and significantly improved plant 
growth. Among the soil application phorate was found most effective 
followed by carbofuran in improving plant growth while 
phenamiphos was found most effective in reducing host infestation. 
Evaluation of some nematicides and oil cakes was done against 
P. thornei infesting Mentha citrata, M. piperita and M. spicata in 
glasshouse experiments. All the treatments were effective in 
increasing herb weight and oil \ ield of all the test species of mint as 
compared to untreated inoculated plants. However, herb weight and 
oil yield of plants treated with aldicarb, mustard and neem cakes 
were significantly higher than those of untreated in inoculated 
plants. (Shukla and Haseeb 1996). All the treatments were effective 
in minimizing nematode reproduction rate of P. thornei and 
increased the herb weight and oil yield followed by mustard cake, 
aldicarb, ethoprop, carbofuran and linseed cake, respectively. 
Eficacy of different treatments in control of/*, thornei was not much 
influenced by plant species. 
Integrated pest management is a broad and ecological approach 
which aims at keeping the pest population below economic threshold 
level by employing all available methods of pest control such as use 
of resistant/tolerant varieties of crops, cultural, mechanical, 
biological method in a compatible manner. The IPM approach also 
aims at minimum and safe use of pesticides in order to minimize 
environmental pollution and maintain ecological equilibrium. 
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MATERIALS AND METHODS 
Integrated nematode management by bare-root dip treatment with 
oil seed cakes extract and nematicides. 
Leaves of margosa and castor were thoroughly washed, chonped 
and 25g each macerated in grinder and then soaked in 75ml of distilled 
water for 24 hours. These \\ere then centrifuged, filtered and the 
extract arbitrarily termed as standard 'S'. In case of oil cakes, 25g of 
margosa and castor cake of each were taken into a beaker and were 
soaked in 75ml distilled water for 24 hours. These were then filtered 
with the help of Whatman filter paper and the extract termed as 
standard 'S' . In case of two nematicides ,viz. carbofuran / Furadan - 3G 
(2,3 dih>dro - 2,2 - dimethyl - 7- benzo furanyl methyl carbamate) and 
aldicarb / Temik - lOG (2- methyl -2-(methyl) propionaldehyde -0-
(methyl carbomoyl) oxime. The solution of 100 ppm (a.i.) concentration 
was used in the experiment. Different combinations like extracts of 
neem cake + carbofuran. neem cake + aldicarb, Neem leaf + 
carbofuran, Neem leaf + aldicarb, castor cake + carbofuran and castor 
cake + aldicarb were made in a combination of 50 : 50 ratio. 
The roots of three ^^eek old seedlings of tomato cv. 'Pusa Ruby', 
grown in sterilized pots were dipped in the treatments of different 
combinations for 30, 60 and 120 minutes separately. Each treatment 
was replicated three times. After the dip treatments the root were 
thoroughly washed and seedlings were transferred singly to 5cm clay 
pots containing thoroughly washed river sand. The plants were 
inoculated with 1000 freshly hatched larvae of Meloidogyne incognita 
(Kofoid and White) Chitwood undipped plants served as control. The 
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inoculated seedlings were removed after 72 hours and the remaining 
larvae of the nematode were isolated from the sand by using Cobb's 
sieving and decanting method and thus the number of larvae which did 
not have penetrated the roots was determined. After deduction of this 
figure from the initial number of inoculated larvae the number of larvae 
that have penetrated was determined. 
Integrated nematode management with organic soil amendment and 
nematicides 
Clay pots (15cm) filled with 1kg autoclaved soil were amended with oil 
cakes of neem and mustard @ 25 g/ pot alone, chopped leaves of neem 
and castor alone @ 50g/ pot. The leaves and oil cakes of neem and 
castor were combined in the following mannerineem cake + carbofuran, 
neem cake + aldicarb, neem leaf + carbofuran, neem leaf + aldicarb , 
castor cake + carbofuran, castor cake + aldicarb. The dose of 
carbofuran and aldicarb was O.lg a.i. / pot. untreated pots served as 
control. The pots were watered immediately after the treatment. There 
were three replicate of each treatment including the control. Roots of 
three week old seedlings of tomato were dipped alone in the extract of 
leaves and oilcakes of neem and castor alone and in combinations of 
nematicides viz, carbofuran and aldicarb. 
For root dip treatment, stock solutions of the 'S' concentrations 
the extracts of the leaves of neem and oil cake of neem and castor was 
prepared in the same manner as described above. Three week old 
seedlings of tomato, cv. 'Pusa Ruby', were dipped alone in 'S' 
concentration, extracts of leaves of neem and castor alone and in 
combination with carbofuran and aldicarb separately for 120 minutes. 
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These seedlings were then transplanted to clay pots amended with 
different treatment after a two week waiting period. The plants were 
inoculated with 1000 freshly hatched juveniles of the root knot 
nematode Meloidogyne incognita and or freshly isolated specimens of 
the reniform nematode. Rotylenchulus reniformis with the help of 
Cobb's sieving and decanting technique ( Southey 1986). 
In case of Rotylenchulus reniformis. the final population was 
determined by using Cobb's sieving and decanting technique (Southey 
1986). The soil adhering to plant roots was also washed into bucket 
prior to soil processing. The nematodes were counted with help of 
counting dish (Doncaster 1962). Reproduction factor (CR) was 
calculated by dividing the final population with the initial population 
(Pf/Pi) as suggested by Oostenbrink (1966). 
After three months, the plants were uprooted, washed and the 
plant growth (fresh weight of shoot and root) determined. The degree of 
root- knot infestation caused by root-knot nematode was assessed 
according to rating scale of Taylor & Sasser et al. (1984) as under: 
Root-knot Index (RKI) 
0 
1 
2 
3 
4 
5 
Number of galls per root system 
0 
1-2 
3-10 
11-30 
31-100 
>-100 
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Data was statistically analysed for critical difference (CD. ) at P 
0.05 and P = 0.01 according to Pause & Sukhatme (1978). 

67 
R E S U L T S 
Integrated nematode management by bare- root dip treatment 
Root dip in different treatments inhibited the larval penetration of 
the root-knot nematode into the roots of tomato cv. 'Pusa Ruby'. The 
penetration decreased significantly with an increase in concentration of 
treatments and the dip duration. Highest inhibition in the larval 
penetration in the tomato roots was observed when tomato roots were 
dipped in the extracts of neem cake combined with carbofuran followed 
by neem cake + aldicarb. castor cake + carbofuran, castor cake + 
aldicarb. neem leaf + carbofuran. neem leaf + aldicarb, castor leaf + 
carbofuran, castor leaf + aldicarb, neem leaf alone and castor leaf alone 
(Table 1&2). 
When the tomato seedlings were inoculated with 1000 larvae after 
root dip in 'S' concentration of neem cake extract alone after 120, 60 
and 30 minutes, the number of larvae penetrated was 360, 535 and 640 
respectively as against 860 in undipped-inoculated control. After 120, 
60 and 30 minutes dip treatments the larval penetration in 'S' 
concentration was 58.14%. 37.79% and 25.58% respectively. When 
tomato seedlings were inhibited with the 1000 root-knot larvae after 
root dip treatment neem cake extract combined with carbofuran after 
120, 60 and 30 minutes the number of larvae penetrated was 310, 380, 
and 480 respectively as against 860 in undipped-inoculated control. 
After 120, 60 and 30 minutes root-dip treatment, the per cent 
inhibition in larval penetration was 63.96%, 55.82% and 44.19% 
respectively. 
Table 1: Effect of b a r e - r o o t dip t r e a t m e n t with neem p r o d u c t s and 
nemat i c ides on the pene t r a t i on of root knot l a rvae into the roots of 
tomato cv "Pusa R u b y " in pots . 
Dip treatments Dip duration Number of % inhibit ion 
(minutes) larval in 
penetrated penetrat ion 
per plant over control 
Neem cake extract alone 30 
60 
120 
640 
535 
360 
25 58 
37 79 
58 14 
Neem cake extract + carbofuran 3 0 
60 
120 
480 
380 
310 
44 19 
55 82 
63 96 
Neem cake ext rac t + a ld icarb 30 
60 
120 
500 
390 
320 
41 87 
54 66 
62 81 
Neem leaf extract alone 30 
60 
120 
670 
510 
400 
22 10 
40 70 
53 49 
Neem leaf ext rac t + carbufuran 30 
60 
120 
610 
510 
360 
29 07 
40 71 
58 14 
Neem leaf extract + a ld icarb 30 
60 
120 
Undipped- Inocu la ted (control ) 
640 
5 00 
380 
860 
25 59 
41 87 
55 82 
C D (P = 0 05) 
C D (P = 0 05) 
76 39 
99 95 
Each value is an average of three rep l ica tes , ini t ia l inoculum level of 
Meloidogyne incognita = 1000 larvae/plant 
Table 2: Effect of ba re - roo t dip t r e a t m e n t with cas to r p r o d u c t s and 
nemat ic ides on the pene t ra t ion of root knot l a rvae into the roots of 
tomato cv, "Pusa Ruby" in pots . 
Dip treatments Dip duration Number of %inhibi t ion 
(minutes) larval in 
penetrated penetrat ion 
per plant over control 
Castor cake extract alone 30 
60 
120 
660 
540 
3 70 
23 26 
37 21 
56 98 
Castor cake extract + carbofuran 3 0 
60 
120 
5 70 
5 90 
290 
33 73 
31 40 
66 28 
Castor cake ex t rac t+a ld ica rb 30 
60 
120 
580 
500 
300 
32 56 
41 87 
65 12 
Castor leaf extract alone 30 
60 
120 
680 
560 
410 
20 94 
34 89 
52 33 
Castor leaf extract + carbufuran 30 
60 
120 
630 
520 
370 
26 75 
39 34 
56 98 
Castor leaf extract + aldicarb 30 
60 
120 
Undipped-Inoculated (control) 
C D (P = 0 05) 
C D (P = 0 05) 
650 
5 50 
390 
860 
76 84 
102 89 
24 42 
36 05 
54 66 
Each \ a l u e is an average of three rep l ica tes , ini t ial inoculum level of 
Meloidogyne incognita - 1000 larvae/plant 
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When the tomato seedlings were inoculated with the 1000 larvae 
after root dip treatment in neem cake extract combined with aldicarb 
for 120. 80, and 30 minutes, the number of larvae penetrated was 
320,390 and 500 respectively as against 860 in undipped inoculated 
control. After 120, 60 and so minutes in root-dip treatment, the 
inhibition in larval penetration was 62.81%, 54.66%, 41.87% 
respectively. (Table 1). 
In tomato root dip treatment in 'S' concentration of neem leaf 
extract alone for 120. 60 and 30 minutes the number of larvae 
penetrated was 400, 510 and 670 respectively as against 860 in 
undipped - inoculated control. The inhibition in larval penetration in 
after 120. 60 and 30 minutes in root dip treatment was 53.49%, 4070% 
and 22.10% respectively (Table 1). 
When the tomato seedlings were inoculated with 1000 larvae after 
root dip in neem leaf extract combined with carbofuran the number of 
larvae penetrated was 360, 510, and 610 respectively as against 860 in 
undipped -inoculated control. After 120, 60 and so minutes root dip 
treatment, the inhibition in larval penetration was 58.14%, 4071% and 
29.07% respectively. (Table 1). 
When the tomato seedlings were inoculated with 1000 larvae after 
root dip treatment in neem leaf extract combined with aldicarb the 
number of larvae penetrated was 380, 500 and 640 respectively as 
against 860 in undipped-inoculated control. After 120, 60 and 30 
minutes root dip treatment, the inhibition in larval penetration was 
55.82%), 41.87%) and 25.59% respectively when the tomato seedlings 
inoculated with 1000 larvae after root dp in castor cake extract alone 
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for 120, 60 and 30 minutes, the number of larvae penetrated was 370, 
540 and 660 respectively as against 860 in undipped -inoculated 
control. After 120, 60 and 30 minutes dip treatments, the inhibition in 
larval penetration was 56.98% 37.2% and 23.96% respectively (Table 
D-
When the tomato seedlings were inoculated with 1000 larvae after 
root dip in 'S' concentration of castor cake extract combined with 
carbofuran for 120, 60 and 30 minutes the number of larvae penetrated 
was 290. 590 and 570 respectively as against 860 in undipped -
inoculated control. After 120, 60 and 30 minutes dip treatment, the 
inhibition in larval penetration was 66.28%, 3140%) and 33.73% 
respectively (Table 2). 
When the seedlings were inoculated with 1000 larvae after dipped 
'S' castor cake extract combined with aldicarb for 120, 60 and 30 
minutes, the number of larvae penetrated was 300, 500 and 580 
respectively as against 860 in undipped -inoculated control. After 120, 
60 and 30 minutes, the inhibition in larval penetration in dip treatments 
was 65.12%, 41.87% and 32.56% respectively. (Table 2). 
When the seedlings were inoculated with 1000 larvae after root-
dip in castor cake extract alone for 120, 60 and 30 minutes, the number 
of larvae penetrated was 410, 560 and 680 respectively as against 860 
in undipped -inoculated control. After 120, 60 and 30 minutes, the 
inhibition in larval penetration in dip treatments was 52.33%, 34.89% 
and 20.94% respectively. (Table 2). 
When the tomato seedlings were inoculated with 1000 larvae after 
root-dip in castor leaf extract combined with carbofuran for 120, 60 and 
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30 minutes, the number of larvae penetrated was 370, 520 and 630 
respectively as against 860 in undipped -inoculated control. After 120, 
60 and 30 minutes, the inhibition in larval penetration was 56.98%, 
39.34% and 26.75% respectively. (Table 2). 
When the tomato seedlings were inoculated with 1000 larvae after 
root-dip treatment in castor leaf extract combine with aldicarb for 120, 
60 and 30 was 54.66%, 36.05% and 24.42% respectively. (Table 2). 
Results (Organic soil amendments) 
Results presented in table 3&4 clearly shows that all the 
treatments brought about significant reduction in root-knot 
development caused by Meloidogyne incognita. However, the 
treatments viz; oil seed cakes and leaves of neem and castor alone were 
found less effective than the pots treated with different combinations. 
Three week old roots of tomato seedlings dipped in different treatments 
as described above in penetration experiments for 120 minutes and 
transplanted was observed that in untreated inoculated pots in soil after 
the termination of the experiment the root-knot development caused by 
Meloidogye incognita was 4.00. Highest reduction in the root-knot 
infection on tomato roots was observed in pots treated with neem cake 
integrated with carbofuran (0.50). It was followed by pots treated with 
neem cake combined with aldicarb (0.70), castor cake with carbofuran 
(0.80), castor cake with aldicarb (0.90), neem leaf with carbofuran 
(1.00), neem leaf with aldicarb (1.10), castor leaf with carbofuran 
(1.20), castor leaf with aldicarb (1.30), neem cake alone (1.40), castor 
cake alone (1.50), neem leaf alone (1.60) and castor leaf alone (1.70). 
Table-3 Effect of bare root dip treatment and soil amendment with neem 
products and nematic ides on the root-knot development and plant growth of 
tomato CV "Pusa Ruby" in pots . 
Root dip treatment Soil amendment 
Plant weight (g) 
Rl>Ot 
ta>ot 
index 
Shoo Root Total 0-5 
t Scale 
Neem cake extract alone Neem cake alone 27 20 9 10 
Neem cake extract + Neem cake + 39 20 14 10 
carbofuran Carbofuran 
Neem cake extract + 37 10 12 40 
a ldicarb Neem cake + a ld icarb 
Neem leaf ext rac t alone 23 30 9 00 
Neem leaf extract + Neem leaf alone 33 00 11 80 
carbofuran Neem leaf + carbofuran 
Neem leaf extract + 31 00 10 80 
aldicarb Neem leaf + a ld icarb 
Undipped 9 50 10 00 
Undipped Unt rea ted- inocula ted 39 30 7 40 
C D (P = 0 05) Untreated- 13 30 
C D (£= 0 01) un inocula t ion 
36 30 1 40 
8 3 30 0 50 
49 50 0 70 
32 30 1 60 
44 80 1 00 
41 00 1 10 
16 90 4 00 
5 2 60 -
3 24 0 18 
4 42 0 24 Each value is an average of three repl ica tes Ini t ial inoculum level of 
Meoidogyne incognita = 1000 l a r \ ae per pot 
Root dip durat ion = 120 minutes 
Soil t r ea tment , oil cakes = 1 25 gN/pot . neem leaf = 0 25gN/pot 
nemat ic ides = 0 Iga i / pot 
Tab!e-4 Effect of bare root dip treatment and soil amendment with castor 
products and nematic ides on the root-knot development and plant growth of 
tomato CV " P u s a Ruby" in pots . 
Root dip treatment Soil amendment 
Plant weight (g) 
Root 
knot 
index 
Shoo Root Total 0-5 
t Scale 
25 00 9 00 34 00 I 50 
+ 35 20 12 00 47 20 0 80 
Castor cake extract alone Castor cake alone 
Castor cake extract + Castor cake 
carbofuraii Carbofuran 
Castor cake ext rac t + Castor cake + a ldicarb 34 10 12 00 46 10 0 90 
aldicarb 
Castor leaf extract alone Cas tor leaf alone 21 10 7 40 28 50 1 70 
Castor leaf ext rac t + Castor leaf + 30 00 10 00 40 00 1 20 
carbofuran carbofuran 
Castor leaf extract + 
aldicarb Castor leaf + a ld icarb 
Undipped 
Undipped Unt rea ted- inocula ted 
C D (P = 0 05) Unt rea ted-un inocu la ted 3 47 0 19 
C D (P= 0 01) 4 73 0 26 
28 60 9 70 38 30 1 30 
9 50 7 40 16 90 4 00 
39 30 13 30 52 60 -
Each value is an average of three rep l i ca tes . Ini t ial inoculum level of 
Meoidogyne incognita = 1000 larvae per pot 
Root dip durat ion = 120 minutes 
Soil t rea tment , oit cakes = 1 25 gN/pot . neem leaf = 0 25gN/pot nemat ic ides = 
0 Iga 1 / pot 
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The plant growth of tomato increased as a consequence of reduction in 
root galling in the plant (Table 3&4). 
In the treated pots highest increase in plant weight of (shoot & 
root) in terms of grams was observed in those neem cake integrated 
with carbofuran (53.30g/plant), treatment followed by pots treated with 
neem cake in combination with aldicarb (49.50g/plant), castor cake 
with carbofuran (47.20 g/ plant), castor cake with aldicarb (46.10g / 
plant), neem leaf with carbofuran (44.80g/plant) neem leaf with 
aldicarb (41.00g/ plant), castor leaf with carbofuran (40.00g/plant), 
castor leaf with aldicarb (38.30g/ plantl), castor cake alone (36.30g/ 
plant) neem cake alone (34. 00 g/ plant), neem leaf alone (32.30 
g/plant) and castor leaf alone (28.50 g/plant) (Table 3&4). 
In untreated inoculated pots the plant weight was 16.90g /plant 
and in untreated uninoculated pots the plant height was observed 52.60 
g/plant. 
The results obtained in case of pots inoculated with Rotylenchulus 
reniformis were similar to those of Meloidogyne incognita as described 
above. After termination of the experiment, the final population of 
Rotylenchulus reniformis in untreated-inoculated pots was 1440. 
Highest reduction in the population was observed in pots treated with 
neem cake combined carbofuran (300). It was followed by pots treated 
with neem cake integrated with aldicarb (390), castor cake with 
carbofuran (500), castor cake with aldicarb (580), neem leaf with 
carbofuran (660), neem leaf with aldicarb (710), castor leaf with 
carbofuran (790), castor leaf with aldicarb (840), neem cake alone 
(860), castor cake alone (930). The reproduction factor of 
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Rotylenchulus reniformis in the above treatments was 0.30, 0.39, 0.50, 
0.58, 0.66, 0.071, 0.79, 0.84, 0.86, 0.88, 0.93 and 0.91 respectively. 
The corresponding figures for plant weight were 56.70, 53.60, 53.10, 
48.90. 47.70. 44.00, 44.30, 41.50, 39.70, 37.80, 36.40 and 34.40g. The 
plant weight in undipped -inoculated pots was 19.90g and in undipped -
uninocluted pots was 52.60g (Table 5&6). 
T a b l e - 5 : Effect of b a r e - r o o t dip t r e a t m e n t and soil a m e n d m e n t 
with neem p r o d u c t s and nemat ic ides on the popu la t i on of ren i form 
nema tode , Rotylenchulus reniformis and p lan t growth of tomato CV 
"Pusa R u b y " in po t s . 
Plant weight (g) 
Final 
Root 
treatment 
.,• Soil amendment Shoot Root Total popula- R=LL 
a i p p j 
tion 
29 30 10 40 39 70 860 
41 40 15 30 56 70 300 
39 30 13 70 53 60 390 
Neem cake extract alone Neem cake alone 
Neem cake extract + Neem cake + 
Carboftiran Carbofliran 
Neem cake extract + Neem cake + aldicarb 
aldicarb 
Neem leaf extract alone Neem leaf alone 2 5 5 0 1 0 9 0 3 6 4 0 910 
Neem leaf extract + Neem leaf + carbofliran 35 10 1 2 6 0 4 7 7 0 660 
carbofliran 
Neem leaf extract + Neem leaf + Aldicarb 3 3 0 0 1 1 0 0 4 4 0 0 710 
aldicarb 
Untreated-inoculated I I 5 0 8 4 0 1 9 9 0 1440 
Untreated-uninocuiated 3 9 3 0 1 3 3 0 5 2 6 0 -
3 74 69 69 
5 09 95 46 
Undipped 
Undipped 
C D (P=0 05) 
C D (P-0 01) 
0 86 
0 30 
0 39 
0 91 
0 66 
0 71 
1 40 
R=Reproduction factor, Ff = final population, Pi = Initial population 
Initial inoculum level of Rotylenchulus reniforims = 1000 Nematode/pots, Root-dip 
duration = 120 Soil treatments oil cakes = 12 59N/pot Neem = 0 25gN pot, 
nematicides = 1 Oga 1/hec 
Table -6 : Effect of b a r e - r o o t dip t r e a t m e n t and soil a m e n d m e n t 
with ca s to r p roduc t s and nemat ic ides on the popu la t ion of ren i fo rm 
nema tode , Rotylenchulus reniformis and p lan t growth of t oma to CV 
"Pusa R u b y " in po t s . 
Plant weight (g) 
Final 
Pf Root dip treatment Soil amendment Shoot Root Total population R=-— 
Pi 
Castor extract alone 
Castor extract + 
Carbofuran 
Castor extract + 
Aldicarb 
Castor cake alone 
Castor cake + 
Carbofuran 
Castor cake + 
aldicarb 
Castor leaf extract Castor leaf alone 
alone 
Castor leaf extract Castor leaf + 
+carbofuran carbofuran 
Castor leaf extract Castor leaf + 
+aldicarb 
Undipped 
Undipped 
C D (P=() 05) 
C D (P=0 01) 
aldicarb 
Untreated-inoculated 
Untreated-urunoculated 
27 00 10 80 37 80 880 
39 10 14 00 53 10 500 
36 00 12 90 48 90 580 
23 30 9 10 32 40 930 
32 20 12 10 44 30 790 
30 50 11 00 41 50 840 
I 1 50 8 40 19 90 1440 
3 9 30 13 30 5 2 60 -
3 06 66 4 7 
4 16 9 1 05 
0 88 
0 50 
0 58 
0 93 
0 79 
0 84 
1 40 
R= Reproduction factor, Pf = final population. Pi = Initial population 
Initial inocolum level of Rot\lenchiilus reniformis = 1000 Nematode/pots, Root-dip 
duration = 120 
Soil treatments oil cakes = 12 5gN/pot Castor leaf= 0 25gN/pot, nematicides = 
1 Uga 1/hec 
fAoMAiUon 
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D I S C U S S I O N 
Several scientists have emphasised crop loss assesment due to 
plant parasitic nematodes in economic terms. Recently Sasser & 
Freckman (1987) compiled a report based on comprehensive world wide 
survey. They reported a loss of more than $ 100 million per annum due 
to nemas. This alarming situation justifies to adoption of proper 
management of nematodes. There are various control measures for 
nematodes and they fall in four broad categories like physical, 
chemical, biological and cultural. Among these control strategies, 
chemical control is health hazardous and poses a potential threat to the 
environment. This situation puts a serious question mark in their 
relevance for future. Despite their hazardous nature, the chemicals are 
not useless. Most of them till have great significance and relevance 
particularly in Integrated Pest Management programme. Hence in the 
present investigations with special reference to Integrated Pest 
Management for nematode control were undertaken. 
One of the cheapest and effective method of altering the soil 
environment in its amendment with decomposable organic matter. 
These materials are allowed to decompose in the field itself where the 
target pathogens are supposed to be present. The decomposition of 
organic matter help in changing physical, chemical and biotic 
conditions of soil Various chemicals released during decomposition 
such as phenols, may reduce disease resistance in the rr>r>t<; 
Decomposed materials ultimately serve as nutrients for plant and 
favourable effects the crop fields. 
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In the present investigation, efficacy of organic amendment viz; 
oil-seed cakes and leaves of neem and castor alone and in different 
combinations was evaluated against the root knot nematode, 
Meloidogyne incognita and reniform nematode, R. reniformis serious 
nematode pest of wide range of crops throughout the tropics and 
subtropics. In India, neem is regarded as a miraculous tree because of 
its multidimensional usefulness. Since time immemorable it has been 
used for medicinal purposes against large number of diseases. Castor is 
grown for its invaluable oil that is used in industry and medicine leaves 
of both these plants are not used for cattlefeed, therefore leaves usually 
go wastes. These seed cakes are non-edible and commonly used as 
manures. Soil amendments with leaves or cakes of neem and castor 
besides providing nutrient to soil, does not pose any pollution or toxic 
hazards. 
Extracts of oil seed cakes and leaves of neem and nematicides 
viz; carbofuran and aldicarb alone and in different combinations have 
been successfully used in controlling the root-knot and reniform 
nematodes. However, inhibition in the penetration of root-knot larnae 
inside the roots of tomato seedlings was highest when the roots were 
treated with bare-root dip in the extracts of neem cake combines with 
carbofuran followed by neem cake + aldicarb, castor cake + carbofuran, 
castor cake + aldicarb, neem leaf + carbofuran, neem leaf + aldicarb, 
castorleaf + carbofuran, castor leaf + aldicarb. Castor leaf was found 
least effective. This clearly indicates that the chemicals absorbed by 
roots have directly acted against the nematode already present in the 
roots where as when the inoculation was made after the dip treatment, 
the potentiality of chemicals might have reduced to some extent by the 
time the nematode had established an effective host- parasite 
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relationship. The present findings also shows that the water extracts of 
oil cakes and leaves rendered the roots of susceptible plants highly 
unfavourable of Meloidogyne incognita (Siddiqui and Alam 1988). 
After a some what similar observation suggested that some chemicals 
are either absorbed by the roots or their might have been some chain 
reaction which has been triggered due to some factor (elicitor / 
activator) present in the leaf extracts. Examples of the initiation of 
Cascade mechanism leading to the resistance of cells against the 
invasion and development of pathogens are available in literature 
(Bel l l981. Giebel 1982). Similar possibilities may well be applicable in 
the present case. 
Kast (1985) also supported these observations that induced 
defense mechanism may also have some practical relevance as they may 
be used in integrated or biological disease control strategies. The 
reduction in the root- knot development due to root-dip treatment could 
also be attributed to the unfavorable conditions causing poor 
penetration and later retardation in biological activities such as feeding 
and/ or reproduction of the nematode as suggested by Bunt (1975). 
There are numerous reports of nematicidal chemicals in crude 
plant homogenates, leachetes and decomposing residues. These 
compounds are usually assumed to be secondary metabolites which 
serves as chemical defenses against disease and parasites (Halbrendt 
1996). 
Toxicity of decomposing products or an increase in predacious or 
parasitic activity of soil biota (Linford et al .1938) changes in physical 
or chemical properties of soil (Ahmad et a/. 1972) caused by organic 
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soil amendments may be inimical to nematodes or they may be 
responsible for increasing host resistance (Alam et a/. 1972). Thus from 
the above results and discussion it can be concluded that the plants 
used in the present investigations can be helpful in solving some of the 
nematode pest problems. This would be an addition utilization of 
plants. These plants can be utilized in the integrated pest management 
strategies. 
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SUMMARY 
m Root-dip treatment in the extracts of leaves & oil cakes of nee 
and castor alone and in combination with aldicarb and carbofuran were 
found highly toxic to root-knot nematode {Meloidogyne incognita). 
These treatments decreased the penetration of the root-knot larvae 
inside the roots of tomato cv. ' Pura Ruby'. The treatment also brought 
about significant improvement in plant growth. The penetration of root-
knot larvae was gradually decreased with an increase in the dip 
duration. 
Soil amendment with chopped leaves & oil seeds cakes of neem & 
castor alone and in combination viz. neem cake+ carbofuran, neem 
cake+ aldicarb, castor cake-"- carbofuran, castor cake+ aldicarb, neem 
leaf -^ carbofuran, neem leaf + aldicarb, castor leaf + carbofuran and 
castor leaf + aldicarb were found highly effective in reducing the root-
knot development caused by Meloidogyne incognita and the population 
of Rotylenchulus reniformis, highest being in neem cake + carbofuran 
treated pots and lowest in castor leaf alone. 
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